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ALL special sciences, the positive as well as the practical, 
naturally seek incorporation into some one comprehensive 
scheme of thought which embodies man’s largest, and at the 
same time most centralised, conception of the Whole of 
things, which is his Philosophy or Rationale of the Uni- 
verse. The striving after some such organic unity in 
knowledge seems to be an universal law of human intelli- 
gence. The attempt to grasp it prematurely, so introducing 
an illusory unity in place of the real one, has been the 

urce both of much hasty scientific generalisation, and of 
much obstinacy in cleaving to antiquated theories in the 
face of newly-discovered or unfamiliar facts. But in itself 
the striving is so far from being irrational, that it is difficult 
to imagine any intelligence which it does not in some 
measure dominate. 

We see the effect of this tendency not only in the co- 
ordination and subordination of special departments under 
some single comprehensive science—neurology, for instance, 
under biology—but also in the conception of the greater and 
more compreh¢ nsive sciences themselves, divided into the 
two groups of positive and practical, depending, so far as 
their cardinal or axiomatic conceptions are concerned, upon 
the philosophical analysis of consciousness, as the original 
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charter of their validity. This is true both of what we may 
call the great ultimate positive sciences, mathematic, kine- 
matic, dynamic, physics, chemistry, biology, and psychology, 
and also of the great ultimate practical sciences, namely, 


logic, esthetic, ethic, and theology. In all these sciences 


alike, the fundamental ideas and conceptions, and therefore 
also the hypotheses built upon these, must be such as to 
endure the scrutiny of an analysis which separates what is 
permanent and self-evident in all experience from assump- 
tions which owe their seeming necessity only to long asso- 
ciation and familiarity. 

From this it follows that the organic unity of man’s 
knowledge as a vast whole must be established, if at all, by 
philosophy. But philosophy would be wholly unable to 
respond to the demand if it was not in the possession of a 
field and of a method peculiar to itself, which guarantee it 
an existence independent of the several sciences which it 
brings together, and constitute it a special mode of know- 
ledge distinguished from science, and yet directed to discover 
truth of fact, not merely to effect a convenient arrangement 


ther methods. 


of facts discovered in other fields and by 
In the latter case philosophy would itself be nothing more 
than a luxury or convenience, varying with the purposes 
which might happen to be entertained by the individuals 
pursuing it. 

Now the peculiar field of philosophy as contradis- 
tinguished from science, a field which is special to it as 
philosophy and yet common and universal, inasmuch as 
co-extensive with the ground covered by the sciences taken 
together, is consciousness; that is to say, the knowing of 
existence contrasted and connected with its objective aspect, 
namely, with things, persons, and their functions, taken as 
existents already known, and appearing to be given imme- 
diately to perception. These latter are the form of 
experience with which the sciences deal. Philosophy alone 
deals with the knowing or experience out of which that form 
of experience arises which is the knowledge of these objects. 
Knowing‘as distinguished from Being, and yet connected with 
Being as its object, is thus the field of philosophy—a field 
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which on this account is at once peculiar to itself and yet 
common to all the sciences. For in marking it out 
philosophy bases itself upon a distinction, within experi- 
ence, which no other science draws. And its field being thus 
marked out, the method which it pursues therein follows 
from again applying the same distinction. Itis the method 
of subjective analysis of consciousness, watching for 
assumptions and excluding them from the number of ulti- 
mate elements of knowing, which it seeks to discover. 

The field of philosophy—existence on its subjective side, 
or consciousness, contrasted and connected with existent 
ybjects ; the method of philosophy—analysis of that con- 


scloushess without assumptions ; these are the properties by 
which philosophy is constituted as an independent mode of 
knowledge, enabling it to comprehend in a single view the 
objects of the rest, and to do this by simple adherence to 
4] 


the truth of immediately known fact, without any arbitrary 
adoption of principle, or favourite purpose to be served by 


the unification. 


At the same time no other mode can transcend or be 


more comprehensive than this. Knowing and Being are 
complementaries of each other, because consciousness is the 


point of view which all knowledge necessarily occupies. 
There may be Being which is not endowed with conscious- 
ness, but there can be no Being of which we are wholly 
unconscious, that is, which we do not think of as Being in 
naming it, even though our next step may be to deny its 
existence in the shape under which we thought of it. All 
such distinctions, therefore, as that between things as they 
are and appearances are minor distinctions falling within 
this most comprehensive one. Consciousness embraces all 
Being, and there is nothing beyond consciousness with which 
it can be compared or by which it can in any way be limited. 

So much with respect to philosophy it has been necessary 
to premise, in order to show the sense in which neurology 
(or anything else) can be said to stand in relation to it, 
neurology being taken as a special department of the com- 
prehensive science of biology. Now nerve substance, the 
organisation and functions of which are the objects of 
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neurology, taken simply as a highly specialised form of 
matter, stands in a very remote relation to philosophy. 
True, philosophy has to account for the idea of matter, and 







for the belief in a material world, out of the analysis of 

























consciousness spoken of above, and to show the grounds 

for and against the belief in its independent reality. But 

this being done, the function of philosophy in that direction 

is at an end. The laws of matter and of all the special 

forms of it belong not to philosophy but to science, whateve1 

may be held concerning its character as a real existent. ) 
And in this respect philosophy has nothing to do with any 
form or mode of matter so highly specialised as nerve 
substance. 

The more specific relation, which as we shall see is a 
very close one, between neurology as the science of nerve 
substance and philosophy must therefore be sought in quite 
a different direction, at the upper not the lower end, so 
to speak, of the series of positive sciences. Neur logy 
examines that most complex and highly organised structure 
in living beings, upon which consciousness depends, in all 
forms and all degrees of it, from simple sentience and from | 
surmised latency, upwards to the most complex phenomena 
of thought, emotion, and volition, and to the most distinct 
awareness possible to self-consciousness. Nerve substance 
and neural phenomena are that highest portion of biology in 
which the domains of biology and psychology overlap each | 
other, and in which all psychological explanations must 
ultimately be sought. 


} 


The domains of biology and chemistry overlap each other 





in one direction, as those of biology and psychology overlap 





each other in another. The same substance is both chemical 





in composition and living in operation. And again, the 





same substance is both living in operation and conscious 
in function. Whereby I do not mean to affix any specially 






technical sense to the terms, composition, operation, and 
function, but use them simply in order to indicate the 
phenomena intended with brevity. The same phenomenon 







of overlapping prevails throughout the whole series of 






sciences including philosophy, just as a similar phenomenon 
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is observable in the substances and forces of nature, and 
the states and processes which compose the varied stream of 
‘onsciousness as it comes to us in actual experience. The 
‘connection then between neurology and psychology is of the 
losest. The states and processes of consciousness one and 
11 depend immediately upon states and processes of nerve 
ibstance, or at any rate there is nothing to indicate the 
presence of any intermediary. The two kinds of phenomena 
essentially different, one material, the other immaterial, 

id the latter are dependent concomitants of the former. 
But it will be said: How does this close relation between 
urology and psychology affect the question of this paper, 
mely, the re lation between neurol ry and phil ysophy ? 
ry rather it may be asked: How is it compatible with the 
iew of philosophy taken above, seeing that philosophy was 
ere represented as having a position wholly independent 
f science ? Conse usness, 1t may be said, was there held to 
the s “ial field of philosophy ; and here it is admitted 


e pa ndent on neural phenomena, the object of 2 


cial science. If consciousness be dependent on the 
netioning of nerve substance, must not philosophy be 
pendent on the results of neurology? If so, what becom«e 


its special field and independent position ? 


[t is this v } t which t pre nt paper 1S ntended 
) elucida € W find as a I li tnos psvcl NOGIStS who 
\ 10 definite pl losophy or who ha only theological 


he, or who think that over and above science there is 
nothing but religion, which is a matter solely between a man 
and his God—we find, I say, psychologists of these varieties 
very reluctant to admit as a fact the complete dependence of 

nsciousness on nerve process. Concomitance they will 
admit, and even reciprocal dependence. But dependence of 
‘onsciousness On herve process simply, without dependence 
nerve process on consciousness, this they hesitate to 
ffirm until the latter dependence shall be disproved in detail, 
unless indeed their interest goes in no respect beyond an 
interest in science. In all these cases, psychology -the last 
and highest of the positive sciences—does duty for philosophy; 
) that in them to be materialist in psychology means being 
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materialist in the fullest possible sense of the word. Hence 
the importance of the point now under consideration for all 
those who admit the complete dependence of consciousness 
on nerve process, and at the same time wish to take such a 
general view of the knowable universe as may properly be 
entitled philosophical. 

Turning then to the point under consideration, the 
apparent difficulty which it raises is surmounted by showing 
that the domains of psychology and philosophy overlap 
each other, one portion of each being common to both, just 
as in the cases of chemistry and biology, biology and 
psychology. The common ground between biology and 
psychology is covered by neurology, the science of that kind 
of living matter which has consciousness immediately 
depending on it. And psychology has necessarily to take 
account of the phenomena of neurology, because they ar 
the immediate real conditions upon which consciousness 
depends, and without reference to which no explanation 
whatever of the origin and concatenation of process-contents 
of consciousness would be forthcoming. The study of thi 
immediate relation between nerve process and consciousness 
is properly designated as psycho-physic. And what remains 
peculiar to psychology, over and above the psycho-physical 
portion which it shares with neurology, is the discrimination 
and study of the various processes of consciousness, botl: 
severally and in combination with each other, such as sensa- 
tion, perception, attention, memory, recollection, imagination, 
appetition, thought, emotion, volition, and so on—of every- 


thing, in short, which used to come under the head of 


faculties, recently christened functions, of the mind. 

Similarly the domains of psychology and philosophy over- 
lap each other, but here with a difference arising from the 
peculiar nature of the ground which they share in common, 
and which, as already said, is consciousness in its totality. 
The difficulty which is here raised, and which we have now 
to surmount, is this. The whole of consciousness is common 
to both, and thus prima facie what has been called over- 
lapping, becomes co-incidence. Prima facie there is room 
for one science only, not for the science of psychology and 
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philosophy as well, unless we identify the one with the other. 
The question is, how is it possible to establish the justice of 
) 


the term overlapping as applied to this instance? Or in 


other words, how is it possible to maintain the distinctness 
and independence of psychology and philosophy, while 
admitting that the phenomena which they cover, the 
phenomena of consciousness, are, in their whole extent, 
common to both ? 

The reply comes from the side of philosophy. It is given 
by that distinction which, as was said above, philosophy 
alone draws, and the truth of which is the title-deed of its 
validity, the distinction within experience of Knowing and 
Being. Every state or (better) process-content of conscious- 
ness has a double aspect. In one aspect it forms part of 
what we may figuratively call our subjective panorama of the 
existent world; in the other it comes into and passes out of 
existence, as itself an existent for a brief period, in dependence 
on the nerve process which subserves it. Just as the genera- 
tions of mankind are born into life and pass away in death, 
so the successive layers of consciousness rise into being and 
pass away into nothingness, never to return. The layers 


must of course be understood as sections, artificially dis- 


nguished by subsequent observation, in what we may 


iguratively call the time-stream of consciousness, flowing 
not from point to point in space, but from present to past in 
time only. ‘Thus, for instance, our perception of a single 
fixed object in space, say a picture on the wall, looked at for 





five minutes, consists really of a succession of etherial vibra- 
brations beating on the retina and accompanied by sensation, 
those vibrations which occurred at the beginning of the five 
minutes having ceased to exist and condition sensations, 
when those at the end of the five minutes are occurring. 
Every kind of process-content of consciousness is alike in 
this feature of successiveness; not only sensations of external 
sense, but all sensations, emotions, images, memories, 
associations, recollections, conceptions, attention, sense of 
effort, thought, reasoning, comparison, conscious volition, 
choice, and resolve, sense of beauty and deformity, of right 
and wrong, of pleasure and pain, in all their countless qualita- 
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ness which we call knowing. 


conscious 


he is wholly unawar 


and individual living 





dividual consciousness. 





It is this existent 














of the phenomena which are 














consciousness, 











particular knowledge whatever, 








tive and quantitative varieties. 


posed, before the panorama which they constitut 
an intelligible picture, or deserves the name of kn 
the full sense, to the nerve processes which 
and which operate again and again in similar y 


occurrence of similar stimuli. 


life of an 


infancy onwards, his consciousn 

occurring in the form of a time-stre: 
each current consisting of successive chang 
ness, thrown up and determined by nerve 
, unless and 
life, to become acquainted with physiological 1 
in consciousness 
aspect of genesis and determination by nerve pri 
may be called consciousness as an [xistent, ai 
Existent merely, but also as a 
Existent, in spite of the universality 
other aspect or character of a Knowing. 


an Existent it is attached to and dep 


body, one 


may similarly be inferred to be 


c 


aspect OI con 
necessarily to busy itself with the law 


to account for 
this is the 


already known, to account for the 


RELATIONS 


among 


rt 
tS S} 


yenesis and subsequent 
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And yet all alike, being in 
the usual phrase recalled or recallable in memory (though, 
strictly speaking, a recall of one and the same state of 
consciousness is impossible) go to form part of that subjective 
panorama which is our knowledge of the existent or surmised 
world, and thus together make up that aspect of conscious- 
All 


the order in which they actually occur at first, 


alike owe their genesis, 
nd also the 
order in which they, or rather their similars, are finally dis- 


become 5 
»wwledge in 
rve them, 


ys on the 


ss which is the 
object of psychology, since psychology asa positive scl ice has 


and history 


sychology, 


a nature 


primary datum of all 


but, taking this nature as 
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history of it in individual living beings, that is, in the form 
of individual consciousnesses. And in order to do this it is 
obvious, that psychology must also treat the nervous system 


and process as realities or real existents, no less than con- 


sciousness ; and yet our whole knowledge of these is part of, 
nd bound up with, our knowledge of the whole material 
world, into the real existence of which it is beyond the 
c pe oT psyé li Vy. aS a sper | Cl ce, to enauire. This 
has to assume as already known, and known as different 
m ti ( ( ness which it called in to account fon 
i \ similai mark holds d the case of those 
nsvchologists wl count f the nesis and history of 
S( is! y 1 nypothne ( immaterial rent be 
Mind. Soul | ind whethe ne or in conjunction 
h } ste! [1 nt t 1 ey too,! ist ssum 
existence « ( n ag : lity, and al in 
' e lit s; altierent from the 
( sness which 1t 1 Ipposed » be tl Subject. 








ler to ac t] tent, cor ess 
+ + 4 ] 1] > 4 = 
Whic { Ol oI the science W he hnce Can ti Kl 
f } +} ; | . 19 . ta! 

iedge ol such hypoti cal existen I derived \\ hence 


W hence 





simply 
credited with a power to make assumptions, as if it were 

individual person speculating on data already given to it. 
But this half or aspect of consciot ess 1S 


hat which we 


t 
the distinction 
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from that of psychology, which is a positive science. 
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And it 


is also evident that this province is something more than 


a merely co-equal aspect or half of consciousness as a whole. 


The knowledge of which it consists is not a knowledge of 


its own province only; it is a knowledge of its own pro- 


vince as contrasted with that of psycl 


] 


10LOLY 5 


a 


knowledge 


which, therefore, embraces both provinces and the nature 


of the distinction between them. He 


losophy, besides being the more specialised of t 


nee it 


1s 


that phi- 
he two, is 


also the more comprehensive in its grasp of the phenomena 


common 


to 


both. 


This is a 


relation which 


May be 


illus- 


trated by what has often been remarked about space, I mean, 


that a knowledge of what is called its third dimension alone 


enables us to understand its second, or plane superficiality, 


by furnishing a direction with which on the 


it is in contrast. 


asce nding side 


The distinction between Knowing and Being, upon which 


philosophy bases itself immediately, and upon which it shows 


that psychology is based mediately, that is, by intervention 


of the idea of real condition, which is itself derived from that 


of real existent, is a necessary and inevitable one. 


have gone some way towards showing that it 


IS SO. 


| hope | 
To vo 


farther would involve me too much in the analysis of con- 


sciousness as a knowing, which would be an unfit topic for 


the present occasion. 


Ihe same 


must 


also be 


said of any 


attempt to show how the knowledge of an external material 


world arises from the time-stream of consciousness, 
when spatially extended perceptions, 


visual perceptions 


which, 
for 


instance, occur in it, becomes a panorama, and which in re- 


lation to that real material world we may call subjective. 


The relation which I wish to establish between neurology 


and philosophy has psychology as its intermediary link. 


Nerve process conditions consciousness as an existent, hence 


psychology overlaps neurology. Consciousness as an existent 


in dependence on nerve process is only known through con- 


sciousness as a knowing, or subjective panorama of existence 


generally, hence philosophy overlaps psychology. 


Assuming, 


as I have here done, what seems to me the only working and 
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workable hypothesis possible, namely, that consciousness as 
an existent depends on nerve process, and not reciprocally, 
the remaining difficulty is that which I have tried to over- 
come by showing that consciousness really has, and necessarily 
has, the two aspects distinguished, but not separated, by the 
line drawn as I have drawn it between Knowing and Being. 
It is a line which passes, to speak figuratively, nght through 
the middle of eve ry state or process-content of consciousness, 
whether simple or complex. And on this line of demarca- 
tion the whole of philosophica! speculation may be said to 
depend. 

Take a simple illustration of its nature and necessity. 
Suppose a candle to be set up in a dark room and subse- 
quently lighted, and let the hght of that candle represent 
consciousness. The light has a double aspect, analogous to 
that of consciousness. It illumines the room and the objects 
in it, including the candl and the candle flame, and is itself 
visible by its own light. Without it nothing of all this would 
be visible at all. Here it corresponds to consciousness in its 
aspect of a Knowing. But on the other hand, without the 
room and the candle, and the match applied to its wick, the 
licht itself would not exist, and it exists no longer than for 
the interval from the applying of the match to the burning 
out of the candle, upon which it immediately depends. Here 
is the same light in its character of a real existent. The 
theory of the composition of the candle, the ignition, and 


the gradual burning, is the neurology and psychology of the 


Thus the whole mechanism of consciousness considered 
as an existent belongs to psychology, and the whole content 
of consciousness considered as a knowledge of existence 
belongs to philosophy. And if any one should be inclined to 
suppose that this is a mere contention about words, and that 
it is really indifferent whether we call either domain or both 
by either name, the reply is, that the names are important 
because, and only because, they mark an essential difference, 
which cannot be ignored, between two kinds of problems 
and two kinds of method, a difference therefore which it is 
indispensable to keep well defined for the sake of clear and 
consistent thinking. 
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It is impossible to treat the mechanism of consciousness 
clearly and satisfactorily, without first framing some working 
hypothesis of the Subject or Agent of that mechanism. And 
every such hypothesis must either be drawn from the crude 
assumptions of traditional Animism, or else from the know- 
ledge of real existents, guaranteed by a careful analysis of 
the phenomena of consciousness without assumptions; that 
is, of the phenomena considered, in the first instance, in 
purposed abstraction from hypotheses of every kind con- 


cerning their genesis. To begin by laying it down that man 


consists of mind and body, or that knowl dar di p nds on the 
presence of Objects to a Subj. ct, is to begin with assuming 


the truth of the very conceptions which science has to 
investigate and explain, and the adoption of which, as the 
initial conceptions of an explanatory science, has already 
entangled psychology ina labyrinth of confusion. For thence- 
forward it is necessarily occupied, not as it should be with 
explaining the phenomena of consciousness, their order and 


history, by connecting them with the hy} othesis ido} ted, 


but with explaining in what sense the terms Mind and Sul 


1 1 


are not to be understood, if they are to be compatible with th 
ph nomena at all. It is occupi a, in short, w ith end 


aeavourime 
to explain away, or avoid the necessity of employing, the very 
assumptions which it has made as the basis of an explanation. 
Common sense tells us that there are phenomena which we 
ordinarily use these expressions to describe. The question 
for psychology is, what are the real (but always phenomenal) 
facts and laws, of which these expressions are the familiar 
description. 

But there is another consideration which exhibits in even 
a stronger light the confusion of thought which inevitably 
results from treating the content and the genesis of con- 
sciousness, together and undistinguished, as the object- 
matter of a single science, whether that science be called 
psychology or philosophy. Consciousness taken in its 
content, or as a Knowing, is a knowledge of existence 
generally; all things are its object. But consciousness 
taken in its genesis and history, or as an Existent, is an 
existent of one particular kind only; material things and 
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the physical forces of Nature being existents of other kinds. 
Every single person’s consciousness has both these characters. 
And if they are confused, every single person must logically 
hold the universe to be his own creation, since he must at 
once generalise his individual agency and individualise his 
general knowledge. My point is, not that this position is 
absurd, though it undoubtedly is so, but that between such 
a psychology (or philosophy) as this and other sciences, no 
possible congruence can be brought about. 

The true distinction, therefore, upon which all possible 
harmony depends, whether between the sciences themselves, 

r between them taken collectively, and that philosophical 
branch of knowledge which unifies them, is the distinction 
between consciousness as a content of experience and con- 
sciousness in its genesis as an existent, which then gives 
rise to the further distinction between consciousness as an 
existent and its real conditions, as the primary distinction 
between philosophy and psychology. This, I repeat, is not 
the distinction between Mind and Body, nor that between 
Subject and Object. These latter must be conceived as 
existents only, real or imagined, and belong but to one half, 

member, of the true distinction between consciousness 
and existents generally, consciousness itself having also a 
distinct character as an existent. The true ultimate distinction 
falls within consciousness itself. And on this basis all the 
other sciences find their place and their validity on exactly 
the same for ting as psychology itself finds it, when tr iting 
of consciousness as an existent. 

Mind and nerve substance are rival claimants for the 
office of being the proximate real condition of consciousness. 
The question is, What is known about their reality and 
respective fitness for the office claimed? Of mind I venture 
to say nothing whatever is known, neither its nature nor its 
reality. Consequently it can have no fitness for the office 
at all. It is a fiction of the fancy, tracing its pedigree to 
the animistic theories of pre-historic times, before anything 
was known of the more recondite properties of nerve and 
brain. Analyse the content of consciousness, the subjective 
panorama of existence, in which the title-deeds of all our 
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knowledge are to be found, and nowhere will you find 
evidence of any entity or agency answering to the terms 
mind and mental, psyche and psychical. Everywhere there 
is consciousness, and everywhere there is evidence of nerve 
substance and neural agency supporting consciousness. 

3ut it is not this which I am writing to tell the readers 
of Braty. The point which I wish to enforce is, that with 
a psychology such as I have criticised, a psychology based 
on the immaterial entity Mind, neurology is cut off from any 
direct connection with philosophy. For then nerve substance 
is no longer conceived as the proximate real condition of 
consciousness, but an immaterial, and, therefore, totally 
heterogeneous substance is introduced, which cannot be 
brought into intelligible relation either with consciousness 
or with nerve, seeing that there is nothing definite or 
positive about it. The real and direct connection between 
nerve and consciousness is severed, and nothing remains but 
the ideal and indirect one through matter generally, matter 
itself being regarded as a creation, possibly illusory, of the 
mental powers. Psychology, pursued as it is at present 
pursued by the greater number of its most approved 
professors in this country, is not only a heterogeneous 
member in the series of the sciences, but also tends, from 
the nature of the entity which it assumes as its basis, to 
swallow up all other sciences, and exhibit them as subor- 
dinate departments of itself. For if everything material 
is the creation of mind and has no other than an ideal exis- 
tence, the nature and laws of everything material can only 
be understood, in the last resort, by referring them to 
the nature and laws of mind, that is, by the science of 
psychology. 

Before concluding I would recur once more to the 
primary distinction between Knowing and Being, which 
alone enables us to bring the several sciences into a single 
unified scheme. I do so because the distinction is not one 
that lies on the surface, and it is therefore worth while to 
mention the special characteristic which enables it to serve 
as the basis of philosophy. The essential point in that 
distinction, as opposed to the distinctions between Mind and 
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Body, or Subject and Object, is this, that the Knowing 
includes no real agency, though it is open to proof of 
involving it if such proof should be at any time forthcoming, 
whereas Mind and Subject, both of them, imply real agency, 
inherent either in consciousness itself or in the being who 
possesses it. This is an assumption which as an initial 
assumption is illicit, since it is not a self-evident fact ; and 
whoever is permitted to make it unchallenged may with 
equal justice demand, that its special nature shall also be 
assumed on the sole warrant of his assertion; whereby the 
door is opened to fictions without end. 

It is understood and admitted on all hands that Being 
or Existence, to be recognised at all, must in some way or 
other be present in consciousness, must be an object of 
knowing in some general sense. But this does not require 
that the consciousness or the knowing should itself be 
known as an existent or as having agency in it or at back of it. 
In other words, it is consciousness simply as knowing which 
is the first and only strictly necessary implication in all 
knowledge of Being or Existence. That alone is the source 
whence all our knowledge of Being, Existence, Agency, 
Genesis, and so on, is derived. It is true that, when we 
have derived this knowledge from it, we see that conscious- 
ness must itself exist, and therefore have some agency 
either in it or at back of it, in order to be a Knowing at ali. 
But this knowledge is subsequent to the knowledge which 
is a process-content of consciousness simply, not given in 
and with the primary knowing, since it pre-supposes repeated 
comparisons between many different parts or contents of it. 
And from comparison is also derived the still more par- 
ticular knowledge, what kinds of phenomena are found 
capable of standing in the relation of real conditions to 
others. Hence arises the well-known philosophical axiom, 
that the order of knowledge and the order of existence 
are opposite in direction, or, as it is sometimes loosely 
stated, what is first in order of existence may be last in 
order of knowledge, and vice versa. 

The particular knowledge of the material world, of 
physical agencies in it, of nerve substance and agency, and 
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of their close relation to consciousness taken as an existent, 
are also derivatives of comparison, and are facts of experience 
having positive evidence in their favour. Immaterial sub- 
stances, on the contrary, and agencies inherent in them, 
and agencies inherent in consciousness itself, either as an 
existent or as a knowing, are things which, so far as I know, 
have no positive evidence in their favour, are conceptions 
derived from early forms of thought and speculation handed 
down by tradition, and can now be retained in science and 
in philosophy only on the (assumed) footing of self-evident 
factors in primary experience. 

The psychologists who retain these ideas seem to me 
purposely to avoid coming face to face with the fundamental 
question in psychology, as it is in every positive science, 
what is the nature, and where the seat, of thé agency 
proximately concerned in the phenomena which belong to 
the science, and the laws of which it is the purpose of tl 
science to discover. They adopt, not a working hypothesis 
which can be brought into explanatory connection with t] 
phenomena, but some words or phrases which will enable 
them to go on writing and lecturing on the phenomena 
without one ; which is a very different thing, and one which 
never carries them beyond the descriptive department of th 


] 


science. In short, the Mind of which they speak is not 
vera causa, though they use it as one; while at the same 
time they pe rsistently avoid coming to any eX] lanation on 
the point. 

The English distaste for anything speculative or meta- 
physical assists them considerably in this procedure. The 
analysis of consciousness simply as a knowing, and the 
connection of consciousness with nerve substance as its 
only positively known Subject, are two lines of thought 
which are natural allies and closely inter-dependent. But 
the alliance between them will remain in posse, so long as 
the present school of psychologists can continue to persuade 
men of science, and especially neurologists, that the proper 
business of philosophy is, not to analyse consciousness, but 
to enquire (inter alia) into the transcendental nature of Mind 
and Mental Energy, while adopting them as phenomenal 
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realities on the assurance of the psychologists. This re- 
markable mis-representation of the sphere of philosophy 
depends partly on supposing that there can be any reality 
which is not phenomenal (a supposition due to adopting the 
distinction between appearance and reality as primary and 
self-evident), and partly on confusing phenomenal realities 
with the crude conceptions of common sense. It is the 
psychologist’s own business to see that he avoids incor- 
porating the latter into his scientific theory. He cannot 
be permitted to give them rank as scientific hypotheses, and 
then call upon philosophy to vindicate their reality. 


bo 
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ON THE NATURE AND RELATIONS OF MIND AND 
BRAIN.’ 


BY J. S. BRISTOWE, M.D., LL.D., F.R.S. 


GENTLEMEN,—I esteem it a very high honour to have 
been elected to the post of President of the Neurological 
Society, but a very great responsibility to have to deliver an 
inaugural address. And I need scarcely assure you that I have 
given anxious thought to the choice of a subject suitable for 
the occasion, and yet within my capacity to deal with, if not 
adequately, at any rate without serious discredit. 

Of course a wide discretion is, under such circumstances, 
always allowed to the lecturer. At the same time it is 
naturally expected that his address shall have some relation 
to the objects or to the performances of the Society over 
which he is called upon to preside. Our Society is not 
simply an Association of physicians engaged in the study 
and treatment of diseases of the nervous system, but it in- 
cludes among its members physiologists, psychologist 
and metaphysicians; and hence it takes cognisance not 
only of the pathology of the nervous system, but also of its 
physiology, and of metaphysics. 

Feeling myself, therefore, free to choose from among this 
wide range of subjects, I naturally discarded topic after topic 
with which I was fairly familiar, until finally, with the pre- 
sumptuous recklessness of ignorance, I decided to plunge into 
the wilderness of Metaphysics, a territory which I have never 
yet attempted to explore, and of which I know nothing. 

I daresay most of my auditors have, like myself, specu- 
lated from time to time on abstruse metaphysical problems 
which have presented themselves to the mind, without tak- 


1 Presidential Address, delivered on January 22nd, 1891. 
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ing the trouble to ascertain what has already been done in 
such matters, or to bestow upon them serious and continuous 
thought ; so as, on the one hand, to save themselves fruit- 
less trouble, or, on the other hand, to weed their vague 
fancies, and collect and fashion what remains into some 
hypothesis or theory admitting of clear expression in 
lancuage. 

The question I propose to discuss has long been in my 
mind in a fitful kind of way, but I have not hitherto attempted 
to reason it out clearly, or to formulate any answer to it. It 
has reference to the nature and relations of mind and brain. 

In discussing this theme I propose to begin from the 
beginning, and therefore to make a few preliminary remarks 
about space and time, matter and force: about matter and 
force because they are directly involved in my subject and 
are inseparable from it; about space and time because of 
their fundamental relations to matter and force, and because, 
in point of fact, it was while speculating concerning them 
that I drifted into the line of thought which runs through 
my address of this evening. 

We are, and we live, in space and time. What then is 
space, and what is time? Space means simply the relative 
sizes or measurements of material bodies, and of the intervals 
which separate them from one another. Time means simply 
the relative measures of movement or change. Space apart 
from matter has no existence and no meaning. It is simply 
infinite nothingness. Time apart from movement or change 
has no existence and no meaning. It is simply eternal 
nothingness. Space, therefore, is related more especially 
to the passive or statical condition of things ; time is related 
to their active or dynamical condition. Space implies matter ; 
time implies force. 

[It is needless, perhaps, to add that we have special rela- 
tions to space and time, in the fact that we have material 
bodies, which are acted on not only by external forces, 
such as that of gravity, but also by forces within, which in- 
duce constant molecular and other changes. 

Elementary matter is held by chemists and physicists to 
consist of minute molecules, or atoms, which are indivisible, 
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unchangeable, and indestructible, and are separated from 
one another by intervals which vary in size according to 
circumstances. It is also generally held, that the different 
so-called ‘‘ elementary ’’ bodies consist of specific molecules, 
which are uniform for each element, but which differ in size 
or weight, or both, and probably in form, for the different 
elements ; that all complex bodies (bodies comprising mul- 
tiple atoms of any one element, or associated atoms of two 
or more elements) are composed of groups of molecules com- 
bined, so to speak, into atomic aggregates, which, under 
special conditions and with certain limitations, act in their 
relations to one another and to other elementary atoms as 
do the simple elementary atoms themselves. The main 
srounds for this belief are: first, that all elementary and 
other bodies, which blend with one another chemically, 
unite in certain definite proportions, or multiples of such 
proportions ; second, that when complex bodies are resolved 
into their elements, these present absolutely the same char- 
acters as always belong to them in their free state; and, 
third, that simple elementary matter, and even many com- 
pound bodies, may exist under various conditions, such as 
the solid, the fluid and the gaseous, and thus occupy largely 
different amounts of space without losing their specific and 
distinctive properties. It may be added, that there is a ten- 
dency among scientific men to believe that the bodies which 
are now generally regarded as elementary are not really 
elementary ; and to look upon hydrogen, or some other body 
not yet discovered, as the universal element from which all 
the bodies now termed elementary, and necessarily there- 
fore all compound bodies, are derived by the aggregation of 
the elementary molecules into groups which are special for 
each such derived body. 

It is impossible to suppose that such aggregates of mole- 
cules could come into existence if merely inert matter were 
concerned. It is in fact essential to the completion of the 
atomic theory to assume the existence, in relation with these 
ultimate molecules, of some force or forces which cause their 
aggregation, and which directly or indirectly endow them 
with specific properties. 
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But what are these ultimate molecules? Are they really 
solid particles, indivisible, unalterable, and structureless ? 
Or are they, as some have taught, mere points of concentrated 
force ; or, as is now largely held, the rotatory portions of, or 
vortices in, a universally diffused something? In reply I can 
only say that there is, so far as I can see, no absolute proof 
that the atomic theory is true. It is merely a provisional 
hypothesis—doubtless the simplest if not the only one at 
present conceivable—which links together consistently, and 
ffords a reasonably intelligible explanation of, the facts of 
chemistry and physics as these are at present understood. 
Force, equally as matter, we know only by its properties. 
Many different kinds or phases of force are recognised ; such 
as the force of oravity, which draws all relatively distant 
objects towards one another; cohesive force, which gives 
lidity to solid bodies ; chemical force, to which the union 
of simple or multiple atoms of different elements or different 
ibstances is due ; heat, light, electricity, magnetism, vital 
rece, and soon. But some of these varieties of force have 


wen shewn to be correlative or mutually convertible ; and, 


ndeed, it seems just as probable, as that all material bodies 


derived from one elementary substance, that all forces, 
however different or even opposed to one another they may 
seem to be, are only different manifestations or conditions of 
one simple all-pervading power. We know that force im- 
plies movement or change ; and it is even assumed, on appa- 
rently sufficient mathematical proof, that the visible motion 
which the application of 
the correlative of more or less violent molecular movement 


force imparts to visible bodies is 


in the atoms of which such bodies are composed; which 
molecular movement, when sufficiently violent, causes heat 
and light and che mical change. If suc h views be correct, 
movement, molecular or massive (or to use the technical 
word ‘‘molar’’), is the physical evidence and measure of force. 

But still the question ‘‘ What is force, and what is its re- 
lation to matter?’ obtrudes itself. It is generally held 
that force exists only in relation with matter, that it is in fact 
a property or function of matter and therefore cannot exist 


in empty space. If, however, we accept the view that the 
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ultimate molecules of matter are mere centres or points of 
accumulated force, it would seem to follow as a corollary 
that force in an attenuated form may pervade all space. 
But, assuming the literal truth of the atomic theory, and 
that force exists only in relation with matter, what is the 
nature of this relation? How is it that massive bodies at a 
distance from one another are mutually attractive? In what 
sense is it that electric force or the electric current shoots in 
the form of lightning from cloud to cloud, or between cloud 
and earth, or flashes along the telegraph wire? Must we 
assume that, in the first case, massive bodies are surrounded, 
so to speak, by an atmosphere of force; and, to descend 
from big to little, that all ultimate atoms are enveloped in 
like manner; and that it is through the instrumentality of 
such atmospheres that simple atoms blend into aggregates ? 
Must we assume that, in the latter case, force is transmitted 
from particle to particle of the air or of the wire, as the case 
may be, either as an independent stream or in the sense 
that the atmospheres of force connected with the implicated 
particles are passed on from one to the other and so collec- 
tively constitute a stream of force ; or otherwise that the 
force developed or awakened in any one particle leads by a 
kind of catalytic action to a similar development or awaken- 
ing of force in its immediate neighbours and so on, until 
something occurs to arrest or modify the progress of events? 
In other words, is force inherent in, and inseparable from, 
solid atoms in the sense that each atom is endowed with its 
own specific quantity of force, existing either actively or 
potentially, and which is incapable of increase or decrease, 
and is as permanent and indestructible as the atoms them- 
selves? Or is it a something which, though tending to 
accumulate in or around such atoms, is capable also of pass- 
ing through space, and thus from one atom or group of atoms 
to others, and consequently therefore of existing in other- 
wise empty space ? It may be urged, and I am not pre- 
pared to dispute it, that these are all idle speculations ; that 
in speaking thus of force I am suggesting that force is 
material, or at any rate subservient to the laws that govern 
matter; whereas of necessity force is an immaterial influence 
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of which we know nothing and are incapable of knowing 
anything save through its effects on matter. But, on the 
other hand, we have no knowledge of matter excepting 
through force. 

The question, nevertheless, seems to have a very pro- 
found relation to the further question as to what is life, what 
is living matter, and what are their mutual relations. 

So far as we know living matter, or protoplasm, is com- 
posed of, and may be re solve d into, the selfsame elements as 
contribute to the constitution of the unliving matter which 
forms the great bulk of the ponderable universe, and has 
been developed out of them. Further, as chemists show, 
living matter is composed of only a few out of the many re- 
cognised elementary bodies, and consists mainly of only 
four, the molecules of which, however, appear to be com- 
bined or associated with a degree of complexity to which no 
chemical combinations in the inorganic world show the 
slightest approach. But living matter, even in its simplest 
forms, manifests other characters besides these. It is en- 
dowed with lite, that is with force or forces which appear to 
be inherent in it, and in virtue of which it can change its 
form and station, it can assimilate the imorganic or other 
matters which surround it, and transmute them into its own 
tissue, it can grow, it can develop, it can multiply. And 
moreover the progeny, to which it gives rise by gemmation 
or fission, present, under similar external conditions, the 
self-same structure and the self-same vital properties as does 
the parent being. 

Now it is obvious that we have here a marvellous com- 
pound, so to speak, of matter and of force: of matter 
which, though derived from, and reducible to, simple 
inorganic elements, is so artfully arranged as to be something 
entirely sui gereris; of force or forces which, although 
they may be the same as those which habitually influence 
inorganic matter, seem to be of a different kind, or at any 
rate act in a manner wl ich seems to have no parallel in 
inorganic nature. Vital force (to use a convenient term) 
co-operating with suitable matter, under gradually developed 
suitable conditions, would seem: first, to coerce or guide 
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such matter into complex combinations, otherwise organic 
tissue ; and then, so to act upon this tissue as to produce in 
it all the manifestations of life which have just been 
enumerated, including the marvellous powers of carrying 
on its own life and of giving origin to other organisms, 
themselves formed on the pattern, and perpetuating the 
special qualities of, the parent. It may be assumed that 
neither force nor matter is absolute master of the situation, 
that, while matter is being guided and moulded by force, 
force is limited and influenced in its action by the inertia 
which matter opposes. 

But life implies more even than has yet been hinted at; 
it implies also the constant wearing away or destruction of 
the living tissues, and the constant replacement of the 
resulting waste or effete products by other matter which 
is obtained from without, and becomes incorporated into the 
living mass, and consequently itself endowed with life. 
Thus living bodies are undergoing constant change, so that 
sooner or later possibly, even though still retaining their 
individuality, nothing may be left them of their original 
constituents. Indeed, every living thing has, in virtue of 
the life within it, only a limited duration; in other words, 
molecular and individual death are the natural and necessary 
correlatives of individual life. But if this be so, and each 
particle of matter is endowed with its own specific force 
which it cannot yield up or be deprived of, it follows: that 
the collective forces which constitute life must themselves 


1 


change as matter changes; and that, exactly as the living 
body at one time consists in greater or less proportion of 
different matter from that which composes it at another 
time, and yet retains its specific identity, so the force or 
forces which constitute its life undergo proportionate 
variations, and those which give it life at one time are not 
precisely identical with those which give it life at another 
time. If it be not so we must admit, either that force exists 
independently of matter, and may be transferred from mole- 
cule to molecule, or from mass to mass, or that life or vital 
force is a something sui generis which pervades nature, and 
whose only relation to matter is that it coerces it into special 
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combinations which are suitable for the display of its own 





special attributes. 
[ have hitherto been thinking only of such simple organic 


























matter and such simple life as are presente d by the amoeba. 
But my argument seems to me to apply equally to all things 
endowed with life, even the most complicated and the 
highest. It is, indeed, more difficult to bridge over the eulf 

which separates inorganic matter from the lowliest living 

| rganisms than it is to pass step by step from these to the 
highest. As we pursue our investigations we find that, no 
matter to what height in the scale animal or vegetable life 
attains, life still remains associated with the same, or appar- 
ently the same, kind of elementary living matter; but we 
1d, additionally, gr atly increased compl xity of arrange- 
ment and structure, due to the fact that the higher and more 
capable living things become, the greater is the need for 
differentiation of structure to subserve specific functions, 
vhich in the lower. and simpler organisms are performed 
llectively, but less elaborately and in a more rudimentary 
unner, by simple homogeneous protoplasm. Vital force 
uld seem to be the same in quality in all cases, but guided 


to its action in different directions and for different 


objects according to the structure, the duties, and the relations 

of the different component parts of the organism. 

| A difficulty no doubt suggests itself when we come to 

pply the above arguments in explanation of the phenomena 
connected with the nervous system of animals—a difficulty 

arising out of the elaborate and mysterious character of the 


mechanism of this system and the subtle and dominant 
character of its functions. Yet there is no sufficient reason, 
so far as I can see, why, if the views just enunciated be 
admitted in explanation of all vital phenomena excepting 
) those connected with the nervous system, they should not 





equally applicable to the relations between nervous organs 





ind nervous force, so far as these are merely subservient to 






the conscious mind. For we find here, as in other systems 






of organs, vital tissues built up of protoplasm, which are 





developed by slow degrees, and which, under the influence of 





suitably applied force, discharge duties which, if more spec- 
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ialised and far-reaching than the duties performed by other 
organs, are still only such duties as the nervous apparatus is, 
by its elaborate and special structural arrangements, fitted 
and adjusted to perform. Or, to express myself in other 
words, I can see no just reason why so much of the nervous 
system in the higher animals, as comprises the medulla 
oblongata, spinal cord, and peripheral nerves, and so much of 
the nervous functions as these discharge, should beregarded in 
a different light (so far as concerns the relations between 
matter and force) from the digestive organs and their func- 
tions, or the heart or lungs and their functions. 

The main difficulty in the way of the acceptance of the 
hypothesis, which I am endeavouring to formulate, as a 
general and sufficient explanation of the relations betwee 
life and living matter lies no doubt in the existence in rela- 
tion with the cerebrum of a conscious mind, as distinct from 
mere unconscious nervous automatism. 

That the cerebrum or some part of it is the organ of the 
mind is universally admitted, and is supported by numerous 
considerations : among the more important of these being 
the facts, that it exists only in the animal kingdom ; that 
it increases in bulk and in complexity as animals rise 
in the scale of intelligence, until it culminates in both 
these respects in man; that diseases affecting the brain are 
specially characterised by more or less serious impairment of 
the mental functions ; and, perhaps most important of all, 
that anatomico-physiological investigations have proved that 
the grey matter of the cerebral surface admits to a large 
extent of being mapped out into arew which have severally 
definite relations to specific sensory or motor functions. 

It is interesting to observe in this connection, that the 
brain, undergoing gradual development during foetal life, has 
at the time of birth attained its full anatomical development, 
and is potentially as well adapted for the discharge of its 
special functions as is the adult brain, and yet that down to 
that epoch no evidence whatever has been shown of the ex- 
istence of a conscious mind. After birth, however, a sudden 
and momentous change takes place. The organs of sense, 
the inlets to the mind, become at once exposed to those 
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external influences which are severally adapted to act upon 
them ; and, through their agency, impressions more or less 
vivid, and in rapid sequence, are conveyed to the cerebral 
cortex, and thus impart to the mind a knowledge of the body 
which it animates and of the circumambient facts of nature. 
At the same time also the mind, through the brain, begins to 
exercise its voluntary powers over muscular movements: 
at first fitfully and vaguely but gradually with increasing in- 
telligence and purpose, and thus, further becomes cognisant 
of the autocratic power it possesses over the motor mechanism 
of the body, and its relations to things which are external to 
it. By such means knowledge accumulates, and voluntary 
muscular co-ordinations become more and more elaborate and 
exact, and the education of the mind advances. 

But the above epitome by no means comprises all the 
conditions which regulate mental growth. For, first, the 
crude lmpressi ms derived from the senses are liable to 
be modified or idealised; second, the impressions conveyed 
to the brain are made, so to speak, in bulk, and are not, 
as a rule, analysed by the mind as the scientific student 
learns to analyse them, and similarly the movements which 
the mind directs are usually not movements of single 
muscles, but groups of movements co-ordinated for special 
purposes ; third, the mind has the power of comparing and 
analysing and putting into new combinations the im- 
pressions which reach it from without, and thus of creat- 
ing, so to speak, new sensory impressions, which are and re- 
main as much the property of the mind as are those derived 
directly from without; fourth, although the mind at birth 
is an absolute blank, every mind possesses by inheritance 
aptitudes or tendencies which distinguish it, in a greater 
or less degree, from every other mind, and exert a more 
or less powerful influence over its development and quality ; 
and lastly, it may be observed, that not only much of our 
early muscular co-ordinations, but much also of our later 
co-ordinations, are instinctive in the sense that, although such 
movements they may be checked or guided by the will, they do 
not originate in any effort of the will, may be carried on 
even when the brain has been removed or its functions 
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are in abeyance, and appear to be due to the independent 





action of subordinate nervous centres. 























Now, what is the relation of the conscious mind to the 





groups of impressions which find their way to the brain, 





to the groups of combined movement which emanate from 
the brain, and to the several other mental or cerebral 
phenomena which have just been enumerated? We know, 
as I have already pointed out, that much of the surface of 
the brain may be mapped out into areze which have severally 
definite relations with particular sensory nerves or with 
special motor co-ordinations. We cannot doubt that it is 
in the sensory aree that the impressions conveyed by the 
sensory nerves are taken cognisance of by the mind, and that 
it is through the motor arew that the mind directs the per- 
formance of voluntary movements. And it follows, almost 
of necessity, that all our items of knowledge, whether sensory 
or motor, and whether derived directly or remotely from 
nervous impressions, are printed in some mysterious fashion 
on the specialised protoplasmic tissue of the cerebral cortex : 
that the pictures thus made are more or less permanent in 
character; and that if we had instruments of observation of 
sufficient delicacy we should be able to recognise some 
corresponding change in the cells of the dead brain. In other 
words, it would seem reasonably certain, that all the items of 
knowledge on which the mind feeds, and reasons, and acts, are 
duly pigeon-holed in the cerebral substance, that they are 
represented therein individually by some molecular change 


’ 
of a very subtle but very real character; and that in the 
same sense as the individual brain-cells are, or tend to be, 
permanent organs, SO the phenomena engraven on them are, 
or tend to be, permanent. 
But mind is force or a quality of force, and immaterial. 
How then does it take cognisance of the material impressions , 


made on the brain tissue, and stored upin it? The difficulty 
to which I have called attention again confronts us. Is 
force so related to matter that every particle of matter is 
endowed with its special share? Is force an influence 
which is capable of passing from one particle to another, 
and so of accumulating in some particles at the expense of 
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others? Can force exist apart from matter and indepen- 
dently of it? Are all forces fundamentally the same; and, if 
so, does the one fundamental force manifest different 
qualities determined by differences of molecular arrange- 
ment ? 

I have argued, that it is by the co-operation of force and 
matter under suitable conditions that things endowed with 
life have become evolved out of inorganic matter; that by 
such co-operation organic matter has undergone develop- 
ment from the condition of simple structureless protoplasm 
to beings of complex organisation, including man, and force 
itself has acquired in relation therewith other and higher 
qualities than apparently attached to it in earlier phases of 
development. In everything until we arrive at consciousness, 
and even as it seems to me is the de velopment of the sub- 
ordinate portions of the nervous system, and of the forces 
which actuate them, we see evidence of an orderly and pro- 
gressive development or evolution. Nowhere in the whole 
history of hfe does there seem to have been any more 
striking departure, any more striking suggestion of the 
interposition of some new and special force, than was dis- 
played in the primary development of inorganic matter into 
living protoplasm. The highly organised vegetable is 
scarcely less marvellous in its structure and endowments 
than is the highly organised animal; the living protoplasm 
in either case (excepting in its potentialities) presents little, 
if any, difference ; in both cases, under the guidance of vital 
force, and through the union of the sexes, seeds are produced 
which, under the continued guidance of the same force, 
srow into living things, which perpetuate in and through 
themselves the patterns of their parents ; and in both, under 
the influence of similar guidance, complex structures are 
developed which co-operate for the general welfare of the 
individual, and are held in due subordination one to another, 
and to the needs of the individual. It is true, of course, 
that animals and vegetables started, so to speak, on 
different careers: that animals took a more independent 
course ; that in process of time their organisation and en- 
dowments became more and more differentiated from those 
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of vegetables ; and that especially a nervous system became 
superadded. But, unless we admit that for everystage of 
advancement some new kind of force was called into requi- 
sition, or was created, we have surely no right to suppose 
that any new kind of force was called into requisition or 
was created in relation to the nervous system. I repeat that, 
in my judgment, nervous functions, in so far as they are 
administered by the subordinate nervous centres, are the mere 
consequences, and the proof, of gradual evolution and pro- 
gress towards perfection in the associated development of 
organic matter and organic force ; and that we have, in the 
nervous system, simply a very perfect mechanism for the use 
of force and for its exercise in a specific and very important 
manner. But if this be so, does it not necessarily follow, 
that the same arguments apply equally to the structure and 
endowments of the supreme nervous centres, and that 
consciousness, with all that belongs to it, is an in- 
herent and fundamental property of force, acting under 
certain specialised conditions ? 

Assuming that all different forms of force with which we 
are acquainted are mere modifications of some one simple 
elementary force, determined by the conditions under which 
it acts, and that consequently all varieties and phases of 
force are potentially present in elementary force; and that 
it is this same force which, under special conditions, consti- 
tutes life in the sense of building up, and imparting vital 
properties to protoplasm, and in the sense of determining, 
under analagous or similar conditions, the growth, develop- 
ment, and perpetuation of living things, and the nervous 
phenomena which, in the absence of consciousness, impel 
animals to the performance of quasi-voluntary movements 
and the discharge of quasi-voluntary functions; why may 
we not equally assume that consciousness, will, reason, are 
potential properties of simple force, which remain in abey- 
ance so long as conditions are unsuitable or adverse, but 
manifest themselves with greater or less distinctness when 
conditions are favourable? It is clear that consciousness 
may be latent even when the material conditions, under 
which alone so far as we know consciousness can exist, are 
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present. It is thus in profound sleep, it is thus also in foetal 
life. In the former case it would seem that from some all- 
pervading but transitory interruption to the cerebral functions 
the accumulated cerebral impressions become unavailable, 
and the mind consequently a blank. In the latter case con- 
sciousness is absent simply because no cerebral, sensory, 
motor or other influences have yet arisen to evoke and feed 
the latent mental power. 

It may, Ithink, be reasonably assumed from these consid- 
erations, and generally from the previous discussion :—first, 
that before potential consciousness can wake to actual con- 
sclousness, there must be in intimate relation with it 
something concerning which it can be conscious, for 


‘onsciousness without knowledge of anything, with no 


experience, with no ca] bility of action, with nothing to be 
conscious about, is a mere abstraction and practically non- 
existent; second, that consciousness can only arise (so far as 
our present knowledge enables us to form an opinion) when 
the facts of nature are by suitable mechanisms impressed in 
such a form on living matter suitably constituted and suit- 
bly arranged to allow of force reading (so to speak) the 
items of knowledge thus impressed and accumulated, or (in 
other words) that consciousness (although possibly it may 
exist potentially in all force and even throughout all nature) 
cannot exist as consciousness apart from the presence of a 
material brain or some other equivalent organisation. 

The conclusions with respect to brain and mind which I 
venture to deduce from the foregoing considerations are 
briefly the following: First, that the brain is an organ or 
machine specially fitted to receive impressions made through 
the sensory nerves, to discharge influences capable of 
evoking combined movements for special objects, and to 
register impressions made on it and duties demanded of it; 
econd, that consciousness is an inherent quality of force, 
latent under ordinary circumstances, and becoming mani- 
fest only when force comes into relation with matter suitably 
constituted and prepared ; third, that all mental phenomena 
depend on the reactions between brain and force suitably 
directed—force supplying the consciousness and all other 
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active mental powers, brain furnishing the office and the 
plant for the receipt and transmission of telegraphic 
messages, and for their registration ; and, lastly, that mental 
individuality or personal identity depends, not on perman- 
ence in the constituent element of the brain, not on 
unchangeableness in the vital force which actuates it, but 
upon the persistency and association of the impressions 
or pictures engraven on the cerebral substance. 

The reasons for the last conclusion demand probably 
some further explanation than has yet appeared. No doubt 
we retain our personal identities from the beginning to 
the end of life. Yet we know that our brains as well as 
the rest of our bodies (and especially their vital parts) are 
undergoing constant molecular ‘changes, so that at the end 
of a long life the original materials have probably been 
entirely replaced by others several times over ; and we have, 
as I have endeavoured to show, reason to believe that the 
forces which vitalize our bodies, and which make us con- 
scious beings, are similarly unstable. The last inference can 
scarcely be disputed by anyone who accepts the hypothesis 
that consciousness is a latent attribute of elementary force. 
For it must be so if force be inherent in, and inseparable from, 
matter, inasmuch as every particle of the brain which be- 
comes effete and is cast off must carry with it the modicum 
of force belonging to it, and every fresh particle added must 
bring with it its own share. And it seems equally obvious 
that it must be so if force be a common attribute of matter, 
and yet be so far independent of it that it may pass freely 
from particle to particle ; for in that case mental force would 
almost certainly be fed mainly by force reaching the brain 
through the organs of sense, and would discharge itself mainly 
through the efferent nerves, and would thus be undergoing 
perpetual change. A further reason in favour of this view 
is that our mental individuality depends mainly if not solely 
on memory, or the survival and overlapping of impressions 
which have been made upon the tissue of the brain, and on 
the continuity of our existence ; much in the same sense as 
a river remains the same in virtue of the channel and scenery 
through which it flows, and the geographical course it 
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takes, notwithstanding that its waters are undergoing per- 
petual change. Now the old man is the same individual as 
the child from which he has developed. Yet, if the pheno- 
mena of the long intermediate period could be obliterated, 
all that would remain to prove persistent mental identity 
would be a more or less hazy recollection of particular 
occurrences, recollections so vaguethat they might equally 
be the mere manufactured recollections of recent dreams. 
Seeing, indeed, how time obliterates the facts of our former 
lives, and tends to obliterate old knowledge as new knowledge 
is added, it seems obvious that were we to go on living for 
ever under otherwise present conditions, we should lose 
over and over again our accumulated knowledge, and there- 
with (excepting for the continuity of our existence) our 
mental personal identities. 

It must be admitted that there is yet another way of 
regarding the mind, namely, that it is (as is generally be- 
lieved) a something sui generis, a concrete force (if I may so 
express it) which has either seized upon and made captive 
of the brain prepared for its abode, or has developed con- 
currently with the development of the brain, and in either 
case may survive as such independently of the brain or 
indeed of matter. But this view rests only on the fact of 
personal identity, which can I think be just as well ex- 
plained in another way, on the desire which most of us have 
for personal immortality, and on religious dogma. Moreover, 
there is nothing to show that the minds of human beings 
differ, save in degree, from the minds of lower animals, 
which have all an equal right with ourselves to claim per- 
sonal immortality. Neither does it seem to me that this 
view is in accordance with the teachings of analogy or of 
science. Itis only a belief and a hope. 

I acknowledge, however, that we know nothing of life 
beyond the grave, and that even if we cannot, on scientific 
grounds, hold to the belief in personal immortality, it does 
not follow that there may not be a future for us as part at 
any rate of the universal force, or soul, which there is reason 
to believe pervades the universe, and gives life to matter, and 
is (as matter is held to be) indestructible and immortal. 
VOL. XIV. 3 
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In conclusion, gentlemen, let me acknowledge that I 
am not entirely convinced by my own arguments. I have 


endeavoured to reason out a consistent view of a very 
difficult, and for all of us supremely interesting, subject ; 
and I trust that I have been so far successful as at least to 
have made myself intelligible. But I trust that I have not 
been equally successful in revealing the poverty and imper- 


fections of my own mind and brain; at any rate I am not 
such a fool as to believe that it has been reserved for me to 
solve the myste ry of my ST¢ rile Ss. 








ON MEMORY. 


THE subject for discussion to-night is ‘‘ Memory,” and 


) [ presume that we are supposed to enquire into its nature, 
its limitations fi other modes of consciousne Ss, its laws 

action, its connection with cerebral activity, and its 
lissolution by disease. But memory is so intertwined with 

every other form of mental activity, with the fe slings which 
vccolmpany instinctive and acquired movements, with sensa- 

tions, perceptions and conceptions, with reasoning, from the 
simplest to the most abstract, and even with the emotions 

ind the will, that it is simply impossible to deal with it 
itisfactorily in the few moments at my disposal to-night. 

To treat this subject with even a moderate degree of adequacy 

would involve the writing of a complete system of psychology, 

nd consequently in the few remarks I have to offer I will 
presume largely upon the knowledge of psychology, which 

ist be more or less common to the members of this 

Society. The laws of the association of ideas, for example, 

bear a most important relation to the acquirements of 
emory, but as I have nothing new to add to what is 

lready known of these laws, it will be unnecessary for 


to give formal expression to them here. 

My first proposition with regard to memory is that it 

a mode of consciousness, and consequently to speak 

unconscious memory is a contradiction in terms. If a 
psychical act or an impression on the organism is wholly 
perceived it cannot afterwards be recalled as a memory. 

My second proposition is that our primary knowledge of 
memory is obtained by means of introspection. + This 
kn we dge is no d ubt OTe atly ext nd d by objective 
observation of the actions of other organisms, but my 


cuarantee that anyone except myself possesses memory 
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is an indirect conclusion from the observation of the exercise 
of the faculty in my own mind. I may also say that 







¢ 


memory is an undecomposable mode of consciousness ; in 





other words it cannot be analysed into elements which d 





not presuppose the existence of that which has to be 
explained. Now our primary knowledge of memory being 
subjective, and the faculty being an elementary and primary 
mode of consciousness, the term memory cannot be cor- 
rectly employed in the explanation of complex objective 
phenomena. It has been said, for example, that the cicatrix 
left by an old wound constitutes a memory of the original 
injury, or that the persistence of this cicatrix shows that the 
tissue which enters into its formation has a memory of 
reproducing its like. In this connection we have heard of 
such an expression as ‘‘memory in disease.”’ It might as 
well be said that an acorn has a memory of growing under 
suitable conditions into an oak. This may bean appropriate 
metaphorical or poetical use of the term, but it is not 
science. Memory is, like every other mode of consciousness, 
a correlative of certain changes in the brain, and the brain, 
like the acorn, manifests a tendency to grow into the parental 


Ta 


form, but it is ridiculous to suppose that a scientif 

explanation is afforded of those facts of development by 
calling them memories. Objective science is the embodi- 
ment of our efforts to reduce all the impressions received 
through the senses or revived in our memories to the funda- 
mental impressions of touch and muscular effort, or to 
number, extension and inertia or force; in other words, 
objective science is the reduction of all qualitative t 

quantitative impressions, and it is absurd to think that on 
step is taken in this direction by calling the reproduction of 
like by like in organic growth memories. 

ode of 


My third proposition is, that memory being a m 
consciousness, it must be capable of being separated eithei 


by sharp or by indefinite boundaries from other modes of 
consciousness. Let us now, endeavour to mark memory 
off from adjacent departments of consciousness. 


Adopting Mr. Herbert Spencer’s classification, states of 








consciousness may be divided, according to their degree or 





ON MEMORY. 37 


intensity, into vivid and faint states, the former being in 
their derivation originals or presented, and the latter copies 
r represented. It is clear that states of memory will be 
found amongst the faint or represented feelings, and that the 
vivid or presented feelings may be at once excluded from the 
utegory. But even in this division the boundary between 
the two states of consciousness is by no means trenchant; 
the one passes into the other by insensible gradations. 
Suppose a person born blind to have had his sight restored 
by operation, and suppose that the darkened chamber in 
which he lies after the operation is suddenly lit up by a flash 
f lightning, which is practically of momentary duration, 
subject would experience a vivid feeling of sight. But 
the impression made upon the retina persists for a consider- 
ible time after the withdrawal of the stimulus, and the 
vivid feeling would only pass in the supposed case by 
insensible degrees into the faint feeling which would con- 
titute a memory of it ; in other words, the boundary which 
marks off the vivid and faint feelings in consciousness is 
:n indefinite ons 
Passing now to the consideration of more complex 
clusters of feelings, let us first consider those which ac- 
‘company our own bodily actions. It is clear that the 
lemory of these actions will be found amongst the faint 
evivals of the fee lings which accompanie d an act that has 
now receded into the past. At the outset I must draw a 
distinction between feelings which are directly and habitually 
connected with the act and those which are remotely and 
more or less fortuitously connected with it. Let me, for 
example, suppose myself walking in a particular direction, 
that at a particular point I see a lion at large in my way, 
nd that, somewhat naturally, 1 take to my heels in the 
opposite direction, this would constitute an experience which 
would implant that walk on my memory for the rest of my 
life. The distinct memory of this walk would, however, 
be due to the fortuitous circumstance of meeting the lion 
and not to the tactual and muscular sensations which 
accompanied the use of the limbs. And similarly if I walk 
on slippery ground and am in danger of falling at each step," 
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the clear recollection I have afterwards of this walk arises, 
not from the direct and habitual feelings associated with the 
act, but from its indirect or fortuitous accompaniments. 
In our subsequent remarks it will be understood, unless 
otherwise stated, that in speaking of the feelings associated 
with bodily actions we speak only of the direct or necessary 
feelings. For an example of bodily action I will take a 
complex act, but one which is performed under the simplest 
possible conditions. I allude to the act of sucking in new- 
born infants. When the nipple is placed in the infant's 
mouth it at once begins to suck. The feelings necessarily 
connected with the act are certain tactual and musculai 
sensations, and those which are fortuitously connected witl 
it are the feelings of warmth received from contact with the 
mother, the feelings of taste caused by the flow of milk ove 
the tongue and palate, and the feelings of comfort caused 
by repletion. That the latter feelings are fortuitously 
combined with the act is shown by the fact that the infant 
will suck a finger placed in the mouth. Now it is clea 
that in the first act of sucking the co-ordinated motions are 
not guided by a memory of past feelings, but with the 
second act it is possible for the infant not only to have the 
vivid sensations which accompany the act itself, but a faint 
revival of the feelings which accompanied the first act, and 
the fact that the child improves, within certain narrow 
limits, in the power of sucking shows that the act may be 
accompanied by a rudimentary memory. Inasmuch, how- 
ever, as the act of sucking soon reaches its limits of precision, 
it may be presumed that the revival of past feelings in con- 
sciousness has had very little to do in perfecting it and 
nothing at all in initiating it. This conclusion is much 
strengthened by the fact that the act of sucking is 
accomplished by acephalous children, and, therefore, in 
the absence of conscious feeling. The fortuitous feelings 
which accompany sucking, being generally of a pleasurable 
kind, excite a desire for a continuance and repetition of the 
act, and the child may doubtless be supposed to have a 
memory of these feelings, but they cannot have taken an 
active share in perfecting the act when regarded as a co- 
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ordination of complex movements. It may, therefore, be 
inferred that instinctive actions are not guided by memory, 
or that the memory is a rudimentary one. 

In the acquisition of new actions of any degree of com- 
plexity, however, memory plays an important part. In 
acquiring the accomplishment of dancing a quadrille, fox 
example, there is at first a considerable strain upon the 
memory. Each part of the dance is mentally rehearsed 

l 


before the individual movements are begun, but by con- 
stant repetition each movement is followed by its appro- 
priate successor without the aid of memory until at last the 
evolutions of the dance follow one another with automatic 
coherence. It is the same with all other psychical actions 
which are not, more or less, completely organised at birth. 
In acquiring the power of walking the child has, doubtless, 
to remember at first how to keep his balance by inclining the 
body at each st p towards the side of the foot planted on 
the ground, and even how progression depends upon 
the alternate advance of each leg, but in a short time the 
S¢ parate movements cohere SO mechanically that the one 
follows the other without any conscious effort, and, there- 
fore, without memory. It is the same in acquiring the 
power of articulate speech. Each letter demands for its 
articulation the concurrence of a definite combination of 
movements of the chest, larynx, tongue, soft palate, and 
lips, and it is clear, therefore, that the movements requisite 
for effecting spoken speech must be marvellously compli- 
cated. I saw a young gentleman lately who, after an 
injury to the head, had become the subject of a complete 
motor aphasia, and, although understanding every word 
addressed to him, he was incapable of articulating a single 
letter. I requested him to say the letter ‘‘ p,”” but he shook 
his head mournfully, and made no attempt to obey the 
request. I then directed his attention to my mouth, and in 
closing my lips firmly he immediately imitated the action. 
[ now exploded my lips apart by uttering ‘“‘ p.”” He at once 
recognised my intention and laughed. After a few efforts 
he followed closure of his lips by contracting the muscles of 
his chest, but the blast only gave rise to a kind of grunt in 
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the larynx, and escaped through the nose. My visit had 
now to terminate, and I laughingly said to his attendants, 
“He will soon be able to say ‘p,’ and then you will teach 
him to say ‘pig.’” I was afterwards told that on the 
following day he voluntarily continued the exercise, but for 
a long time with uniform failure. At last, however, he 
burst out with “‘ pig” at the highest pitch of his voice, and 
then laughed with the utmost pleasure at his performance. 
From that time he went on to acquire other sounds, but I 


sc 


have not recently heard of his progress. Here, then, we 
have the articulation of such a comparatively easy letter as 
“p” requiring a distinct effort of memory from a person 
who had a full and ample organisation of speech on the 
ingoing or perceptive side, and the illustration is well calcu- 
lated to impress upon our minds the efforts of memory 
which must have been made by the child before speech had 
become acquired, although in the adult the words follow 
one another so quickly and coherently that hardly any effort 
of memory is required for the completion of whole sentences. 
In reference to this subject Mr. Spencer says :—‘‘ But the 
clearest instance of the gradual lapse of memory into auto- 
matic coherence is yielded by the musician. Originally, he 
was taught that each mark on the paper has a certain name, 
and implies that a particular key on the piano is to be 
struck, and during his first lessons each recurrence of this 
mark was accompanied with a distinct process of recollecting 
which key on the piano he must strike. By long-continued 
practice, however, the series of psychical changes that occur 


lave bee ll 


between seeing this mark and striking this key | 
reduced into one almost automatic change. The visual 
perception of the crotchet or quaver; the perception of its 
position on the lines of the stave, and its relation to the 
beginning of the bar ; the consciousness of the place on th« 
piano where the answering key lies; the consciousness of 
the muscular adjustments required to bring the arm, hand, 
and fingers into the attitudes requisite for touching that key ; 
the consciousness of the muscular impulse which will give a 
blow of the due strength, and of the time during which the 
muscles must be kept contracted to produce the right length 
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of note, all these mental states, which were at first so many 
separate recollections, ultimately constitute a succession so 
rapid that the whole of them pass in an instant; as fast as 
they cease to be distinct states of mind—as fast as they 
cease to fill appreciable places in consciousness—so fast do 
they become automatic. The two things are two sides of 
the same thing. And thus it happens that the practised 
pianist can play while conversing with those around him, 
vhile his memory is occupied with quite other ideas than 
the meanings of the signs before him.”’ 

Let us now direct our attention to the consideration of 
the impressions made upon our senses by external agents. 
As I direct my eyes, for example, towards the table before 

[ see a patch of colour which differs from the colour of 
surrounding surface. I direct my eyes rapidly from 
point to point of this patch and experience sensations of 

iscular sense connected with the ocular movements which 

ve me information respecting its form. But besides the 
lings thus presented I instantly judge that were I to walk 
ward a few paces and stretch out my hand this patch of 
ur would be found associated with properties of resist- 

to my movements which I call weight and solidity, and 

nd that what appears to me as an oblong patch of colour 
is a certain individuality which makes it numerically 
fferent from surroundin: 


y 


objects. When, therefore, from 
the dyn mical prope rty xXpe rienced as colour the ] resence of 
the statical properties of weight and solidity is inferred, are 
these represented feelings to be regarded as memories? If 
, by far the greater number of the attributes which rise into 
sciousness in every act of perception is a memory. But 
: rule which we found to be applicable to the memory of 
yvements applies here also; if the cohesions between the 
sented and represented feelings are indissoluble so that 
he one follows the other in an automatic manner, then the 
represente d feelings are not memories. The connections 
between the two sets of feelings may have beoun as a 
memory in the child, but now that they have become auto 
matically coherent they cease to be memories. That the 
patch of colour I see before me implies an object having 
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weight and extension I know, but it would be regarded as 





a misuse of language were I to say that I remember it. And 
when the object before me revives in my mind clusters of 
previously experienced feelings, which I identify as like to 
the clusters of feelings now experi nced—when, to use th 
language of Mr. Romanes I form a generic idea or recept, 
the process does not involve memory if the object has be- 
come so familiar that the revived experiences cohere with th 
present experiences, and with one another in an instantane- 
ous manner. It is, even, possible to pass to a still furthe 
complication of mental combinations without memory being 

called upon to take an active share in the process. When, 

for example, I clive to the object before me the name of bo 

I form a concept by means of which I identify or classify 

the object with all the books I have ever seen or heard of, 

and even with the books which have not yet existed but may 

be expected in the future. Now the formation of concepts, 

and of classification in general may involve the highest 
exercise of memory, but when the properties of the object 
classified are so familiarly known that the name when spoke 

or written calls up into consciousness the properties com- 

mon to the whole group instantaneously then memory cat i 
hardly be said to take a share in the mental process. And 
similarly with regard to common and familiar sequences. 

The manuscript I hold in my hand I classify with heavy 

bodies and know that if left unsupported it would fall to th 
eround, but surely no one would expect me to say that |] 

hold the manuscript in my hand because I remember that } 
it would fall if unsupported. And although classification 
may, as we have said, involve the exercise of memory in 
high degree its tendency is by grouping like qualities to lik 
in the midst of innumerable unlikenesses, to facilitate the 
action of memory. Things difficult to remember become, 
under a good classification, easy to remember, and things 
easy to remember assume by further experience automatic 
coherence in which memory: is dispensed with. And 
similarly with regard to trains of reasoning, their tendency 
being to facilitate the use of memory and finally to dispense 
with it almost if not altogether. Suppose a person who had 
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at one time been fairly familiar with the demonstrations of 
veometry is asked to prove the fifth proposition of the first 
book of Euclid, and suppose that he has not read the actual 
demonstration for the last twenty years. The data are two 
equal sides in a triangle and it is required to prove that the 


‘les at the base are equal, and on the equal sides being 
produced beyond the base, that the angles on the other side 
of the base are also equal. The axioms of equality and the 
definitions required in the proof are so familiar to every one 
in the acts of daily life that it would require no effort of 
memory to recall them into consciousness, and if the 
person only remembered that the required proof rests upon 
he proof of the equality in all respect of two triangles which 
wwe two sides and a continued single equal and that Euclid 
proves this theorem by the ideal superposition of the 
triangles, the demonstration of the fifth proposition would 
present no difficulties. From the data the person would 
pass by easy steps to the required conclusion because each 
‘essive inference would only involve the simple relation 
of equality, and thus the demonstration would require littl 
or no effort of memory. No one, indeed, would call such a 
demonstration, even under the supposed circumstances of 
not having read the proposition for twenty years, a high 
exercise of the memory. 
Some people, strange as it may seem, appear to be in- 
Cc pal le of grasping the reasonines of geom« try. Suppose a 
person of this class had committed verbally to memory the 
proof of the fifth proposition, without understanding it as a 
concatenated system of prool, and that after twenty years he 
ere able to repeat it correctly, I think the exercise would 
deemed an extraordinary manifestation of a tenacious 


memory. Wherein lies the difference between these two 
pe rsons ? The first by re calling to consciousne ss a lew easily 
remembered, because well organised, fundamental principles, 
is enabled to pass from the ideas of the data to contiguous 
ideas cohe ring to them by the sim] le relation of equality, 
ind from them to the next contiguous ideas, and so on by 
easy cradations to the conclusion. But the second, in repro- 


ducing the successive ideas, has to depend upon the sounds 
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of the articulated words, sounds which in the supposed case 
have little tendency to suggest one another, and upon the 
visual representations of the forms and positions of the 
words and letters on the printed page, and to reproduce 
them correctly in the absence of any principle of association 
would be justly regarded as an extraordinary exercise of 
memory. It may, therefore, be concluded that the more the 
ideas cohere in a well established system of ratiocination the 
less room is there for the exercise of memory. The scientific 
man who forms indissoluble cohesions amongst his facts 
and ideas by means of the fundamental generalisations 


orderly classification, and the invariable relationships o 
systems of ratiocination, are admitted to exercise the under- 
standing chiefly, and the memory but little, while the poet 
and artist, whose facts and ideas cohere in ways which are 
fluent and easily dissociable, and in relationships which are 
variable and transitory, are acknowledged to exercise th« 
memory with its allied capacities of phantasy and imagina- 
tion chiefly, and the understanding in a subordinate degree. 
As examples of the two orders of mind I may mention 
Darwin and Macaulay. Perhaps no one ever lived who had 
his mind stored with a larger number of diversified facts and 
ideas than Darwin, and yet he is never quoted as an examp! 

of a man possessed of an extraordinary memory, although 
no one would deny that his memory was active and tenacious. 
Darwin approached the phenomena of the universe-from the 
stand point of a naturalist, and his facts were held togethe 
by means of the fundamental generalisations of morphology. 
Even in recalling to his mind the special adaptations of indi- 
vidual organisms, and of rarely occurring varieties, he was 
aided by the fertile principle of the survival of the fittest so 
that he could mentally pass from one modification of structure 
to another by easy gradations, and it is, therefore, recognised 
that in him the memory was subordinate to the understand- 
ing. The mind of Macaulay was possibly less amply stored 
with facts and ideas than that of Darwin, and yet his feats 
of memory have never ceased to be the wonder of succeeding 
generations. Inasmuch as Macaulay did not direct his atten- 
tion to the great generalisations of sociology which underlie 
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development in history, but contented himself with the pro- 
vince of a brilliant descriptive historian, it will be admitted 
that the facts and ideas which occupied his attention were 
held together by cohesive bonds much more easily sundered 
than those which occupied the thoughts of Mr. Darwin, and 
consequently in storing the facts in his mind a great strain 
would be made upon his memory. And, indeed, the examples 
usually given toshow the extraordinary tenacity of his memory 
represent him as recollecting a large number of facts in the 
entire absence of any natural bond of union or native co- 
herence. Trevelyan says of him: ‘“‘ He was always willing 
to accept a friendly challenge to a feat of memory. One 
day, in the Board Room of the British Museum, Sir David 
Dundas saw him hand to Lord Aberdeen a sheet of foolscap, 
covered with writing arranged in three parallel columns down 
each of the four pages. This document, of which the ink 
was still wet, proved to be a full list of the senior wranglers 
t Cambridge, with their dates and colleges for the hundred 
years during which the names of senior wranglers had been 
recorded in the University calendar. On another occasion 
Sir David asked: ‘ Macaulay, do you know your Popes?’ 
‘No,’ was the answer, ‘ I always get wrong among the Inno- 
cents.’ ‘ But can you say your Archbishops of Canterbury?’ 
‘Any fool,’ says Macaulay, ‘could say his Archbishops of 
Canterbury backwards,’ and he went off at a score, drawing 
breath only once in order to remark on the oddity of there 
having been both an Archbishop Sancroft and an Archbishop 
Bancroft, until Sir David stopped him at Cranmer.” 

The very essence of such an exercise, regarded as a feat 
of memory, lies in the circumstance that each name stood 
ior a group f facts which were almost entirely isolated from 
the group of facts embodied in the next name. In other 
words, the first name in the series had, neither by sound nor 
by meaning, any natural tendency to suggest the second, nor 
the second the thirdandsoon. The ideas represented by the 
names were not bound together by any natural bond of co- 
hesion. In Macaulay then the memory and the imagination 
appeared to predominate over the understanding, although 
no one would deny to him excellent reasoning faculties also. 
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I find from Sir W. Hamilton that the distinctions which 
I have endeavoured to draw between memories and th 
thoughts which rise into consciousness in an automatic man- 
ner was recognised by Aristotle. ‘*‘ Reminiscence,” he Says, 
‘‘takes place in virtue of that constitution of the mind 
whereby each mental modification is determined to arise as 
the sequel of a certain other.” He drew a sharp distinc- 
tion between sequences which are necessary and those which 
are habitual only. As an example of necessary reminiscencé 
he adduced the fact that he who is reminiscent of fire is 

the same time reminiscent of heat, and his learned expositor 
thinks that by necessary sequences he meant such ideas as 
cause and effect, means and end, premises and conclusion, 
these being relations the one of which involves the other. In 
his subsequent treatment of reminiscences Aristotle drops 
the necessary sequences, and treats only of the habitual. 
He divides these into (1) intentional or voluntary, and (2) 
unintentional or spontaneous reminiscence. By wninten- 
tional reminiscence he means the order in which thoughts 
of past events arise in the mind in ordinary thinking, and by 
intentional the order in which the ideas arise when we volun- 
tanily seek out a remembrance. But as the laws which 
govern intentional and unintentional reminiscences are the 
same this distribution may be neglected. Now let us attend 
to what takes place in an ordinary act of recollection. Talk- 
ing to a friend lately of a mutual friend I said: “I saw 
him last in the autumn of 1888,” the date being added 
after a slight hesitation. Before I was able to fix the date 
accurately my mind passed through a rapid succession of 
reminiscences. I remembered that I met my friend while 
travelling from Glasgow to Aberdeen. My visit to Glasgow 
was on the occasion of the meeting of the British Medical 
Association in that town. The Glasgow Exhibition was 
then open. That Exhibition was held in the year following 
the Manchester Exhibition. The Manchester Exhibition 
was held in the Jubilee Year. The Queen commenced her 
reign in 1337, and to this date add 50 and 1 year, and it 
brings us to 1888 when I met my friend. Now, circuitous 
as this route to the reminiscence is it was much more cir- 
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cuitous in reality, inasmuch as each successive step in the 
act was held together by minor reminiscences which passed 
so rapidly through the mind that it would be difficult to re- 
produce them. The date of the commencement of the 
Queen’s reign, for example, is automatically impressed upon 
1y mind by a certain relation it bears to the date of my own 
tivity. 
The above example of a reminiscence leads me to speak 
' the relationship between memory and emotion. So far 
have only spoken of frequent recurrence in experience 
lief factor in facilitating the act of memory, but 


when an isolated event engages the emotions its occur- 
may be as deeply engraven on the memory as if it 

1 been frequently repeated. I shall never forget once 
seeing a man drowned from the painful feelings it aroused. 
And similarly with regard to the determinations of the will. 
[ shall never forget certain critical periods in my own history 
which it appeared to me that great issues depended upon 
hether I should determine to act in this way or in that. 
{nd when we examine into the memory of our individual 
es does it not consist chiefly in the revival in consciousness 
ideas and images of events and scenes in 
vhich our emotions were powerfully engaged? The recollec- 
n of our own individual history 1s made up memories of 
ich events as the first joyous experiences of childhood, the 


] 
| 


commencement of school life, the going to college, the ob- 
ining a degree, the entrance upon practice, the beginning 
of married life and the birth of our children, while the 
picture is filled in by remembrances of the painful feelings 
used by parting with friends, and by the disappointments 
life genersiiy, and of the joyful feelings aroused by 
iendly greetings, and by personal conquest, acquisition, 
and success. Our remembrance of the history of our country 
is in no way different. The events which are calculated to 
strike the imagination, the great and decisive battles, the 
careers of prominent statesmen and rulers, the great State 
trials, and the important legislative enactments, are revived 
in memory with facility, and the minor devails cluster around 
these. It will thus be seen that, on the one hand, the 
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fortuitous combinations: 
events which have ceased to be part of memory are those 


co-existing and 
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successive events 
ordinary acts of recollection are highly complex, are now 
past, are not likely to recur, and are held together in 
other hand, the 


while, on 


the 


which cohere in our 


which have recurred so frequently in experience that they 


are held together in necessary and invariable bonds, or in 


bonds which are not readily dissociable. 


I shall now en- 


deavour to interpret the above analysis of memory in terms 


of molecular changes in the substance of the brain. 


A remembrance implies, as we have seen, consciousness, 


and to be conscious of feelings, or of relations between feel- 


ings implies that the feelings themselves have occupied a 


perceptible duration. 


The psychical states, which have no 


appreciable persistence, are not attended by consciousness, 


and a fortiori do not enter into memory. 


longs to that class of psychical states which are in process of 


being organised. 


Men ry thus be- 


It is only when a resistance is offered to 


the flow of energy from the impressions made on the surface 


to the muscular excitations necessary to effect the appropriate 
bodily adjustments, or from the presented impressions to the 


nervous changes which are the co-relatives of the represented 


impressions, that the psychical state is a conscious one, and 


can afterwards become a part of memory. 


When the nervous 


connections become so fully organised that the resistance 


to the flow of energy ceases the psychical states have no 


appreciable duration, and cannot be regarded as a part of 


memory. 


The more complicated the impressions are the 


more resistance is offered, other things being equal, to the 


onward flow of energy from the senoury inlets to the motor 


outlets, and the more are the corresponding psychical states 


attended by consciousness. 


Many of these complicate d im- 


pressions, not being repeated again in experience, fade from 
the memory ; but those of them which are so profound in 
strength that they are attended by a strong emotional dis- 
turbance, become permanently stamped upon the organisa- 
tion, and subsequently recur in the mindas memories. And 


when one such complex experience calls up other experiences 


which are also complex and not frequently repeated, the co- 
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hesion between them are feeble, and the transitions, taking 
an appreciable time, the answering psychical states become 
part of memory. 

The dissolution of the brain in disease affects the memory 
in various ways. Every one knows that the facts of a par- 
ticular science, which have been hastily crammed for the 
purpose of passing an examination, quickly fade from the 
memory. The organisation of the facts has been incomplete, 
and all traces of them soon disappear. In old age, when the 
nutrition of the brain begins to fail, the memory for recent 
events becomes imperfect, while the reminiscences of the 
impressions of childhood are still active. After concussion 
of the brain all the events which had occurred from a certain 
date, some weeks or even months prior to the injury up to a 
date conside rably after it, may be entirely forgotten, while 
the events which had occurred anterior and posterior to 
these dates are remembered. After other injuries a man 
may utterly forget the use of one language, while retaining 
the full use of another. The most remarkable disorders of 
memory in disease are, however, to be found in the various 
forms of aphasia. The boy whose case I have already men- 
tioned, who could not articulate the letter p, although he had 
the full use of language on the perceptive side, may be said 
to have forgotten the Kinesthetic impressions which are 
associated with the combination of movements necessary to 
effect the articulation. He could not rehearse the movements 
in thought any more than hecould accomplish them in act. In 
word blindness again there is a profound disorder of the visual 
memory. The sight of the written words do not call up the 
sound of the words, or the idea of the things signified. In 
minor degrees of this defect the subject cannot recall a visual 
representation of the scenes he has visited, and may be un- 
able to form a mental picture of his wife and children, and 
may even forget the appearance of his own countenance. 
But even in such a case the automatic visual cohesions re- 
main unimpaired. The sight of a key, for instance, immedi- 
ately revives not only the idea of its solidity and weight, but 
also its uses. When, however, the injury is very profound 
the sight of an object fails to revive in consciousness its uses, 
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while still reviving its general characteristics with regard to 
its statical properties of weight and resistance. In cases of 
general paralysis recorded by Furstner the patient knew 
that a coin was a piece of metal, but failed to remember its 
uses as a money tender. In the dogs operated upon by 
Goltz the sight of a leg of mutton revived the idea of its re- 
sistance, so that it was avoided as an obstacle, but failed to 
recall the more complex and special idea of its use as food. 
In word deafness the chief injury is done to the auditory 
word images. The sound of the word fails to revive in con- 
sciousness the corresponding idea. The patient can still 
hear noises, and recognises music, but words have ceased to 
have any meaning for him. It is unnecessary to multiply 
examples. Ido not pretend for a moment that the view of 
memory here adopted is in any way original. I fear I can- 
not claim for it even originality of treatment, but I trust 
that it at least forms a coherent whole, that it gives an in- 
telligible account of the growth, development, and decay of 
memory, and that it will form a basis for a profitable dis- 
cussion of the subject. 




















ON SOME POINTS IN THE ACTION OF MUSCLES. 


BY CHARLES E. BEEVOR, M.D., F.R.C.P. 


In the examination of cases of paralysis in the upper limbs 
of different groups of muscles, there is often difficulty in 
ascertaining which particular muscles are the ones affected 
in any one case; during the course of this examination con- 
litions have been brought out which are at variance with 
the views commonly accepted, and also some points which 
[ believe are novel, I have therefore thought it advisable to 
publish the results with the hope of bringing them before 
the Neurological Society for the benefit of its criticism. 

For this purpose I would propose the following questions : 

1. Which method gives the most exact results in 
determining the action of any given muscle ? 

2. Do the antagonists of a muscle always contract when 
the muscle is thrown into voluntary action ? 

3. Does a muscle ever produce a movement which is 
diametrically opposed to the usual action of this muscle ? 

4. May a muscle, which can produce two different move- 
ments, be paralysed for the one movement and not for the 
other ? 


5. If the last question be true, what is the practical 
diagnostic value of this condition ? 

1. Taking the first question, viz., which method gives 
the most exact results in determining the action of any given 
muscle, there are three different methods used—(a) the 
dissecting-room method, 7.e., putting the limb in a certain 
position and then pulling on the muscle along its line of 
action and noting the change which takes place in the joint 
on which the muscle acts; (b) the electrical method, first 



































































52 


ON SOME POINTS IN THE ACTION OF MUSCLES. 


used by Duchenne, where the limb on the living body is put 
into different positions, and on stimulating the muscle by 
the faradic current the resulting movement is noticed; (c) 
the method (which may be called the natural one) in which 
definite movements are performed by the living subject, and 
the muscles which are thrown into action are noted. 

In examining these three methods it will be seen that the 
first is the only one which can be used in the case of muscles 
so deeply placed as not to be visible when they contract, or 
not to be reached by the faradic current. 

But both the anatomical and the electric methods are 
open to this serious error, that it does not follow because a 
muscle, when pulled upon or excited electrically, produces 
a certain movement, that this muscle is necessarily called 
into action by the will during life to perform this movement. 
In illustration of this I would take as examples two muscles, 
viz., the supinator longus of the forearm, and the upper 
or clavicular fibres of the pe ctoralis major. With regard to 
the supinator longus its action is differently stated by 
various authors. According to Duchenne,! who examined it 
electrically, it ‘‘is a powerful flexor of the elbow joint, it is 
not a supinator but a pronator of the forearm, but the move- 
ment of pronation is much less than that of supination by 
the biceps.’’ According to Ellis’ its chief use is to flex the 
elbow joint, but if the radius is either forcibly pronated or 
supinated it can be put midway between pronation and 
supination. The late Mr. John Marshall’ described this 
muscle as ‘‘ acting slightly as a supinator, most so when the 
forearm is flexed at the elbow, but it is evidently a powerful 
adjuvant flexor of the elbow joint.” 

According to Prof. MacAlister* the supinator longus “is 
a flexor of the elbow joint and a supinator when the hand is 
fully pronated.”’ 

It will thus be seen from the above that though all 


] 


authorities agree that the supinator longus is a flexor of the 


' « Physiologie des mouvements,” 1867, p. 128. 
* « Demonstrations of Anatomy,” 11th Edition, p. 313. 
3“ Anatomy for Artists,” 1878, p. 367. 


‘« A Text-book of Human Anatomy,” p. 295. 
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elbow joint, some consider it to be a supinator, others a 
pronator, while according to some anatomists, like Mr. Ellis, 
the muscle was considered to be both a pronator and a 
supinator according to the position of the hand. 

The diser pancy which is found to exist in the accounts 
of various authors can be settled by using the method which 
[ venture to think gives the only reliable result, viz., to 
examine the action of this muscle on the living body when 
thrown into voluntary movement, and for this purpose the 
most exact results are obtained from an examination of one’s 

wn muscles or those of another medical man, as we can 
thus ensure that one movement—and only one—will be 
carried out. 

With regard to the supinator longus, I have found when 
the forearm is strongly supinated or pronated against resist- 
ance, and when care is taken not to flex the elbow joint, that 
no contraction of this muscle can be made out, whereas it 
instantly contracts and becomes prominent when the 
slightest fle xion of the elbow is made. I have, there fore, 
come to the conclusion that this muscle is a pure flexor of 


the elbow joint, and is neither a supinator nor a pronator. 

Another muscle, whose action has been investigated 
electrically by Duchenne,’ is the upper or clavicular fibres of 
the pectoralis major, who found that when “the upper arm 
is raised vertically and the upper part of the muscle is made 
to contract (el ctrically ), the limb is seen to be carried from 
behind forwards, to approach the middle line, and to be de- 
press¢ d as far as the horizontal line ’’—in fact this muscle is 
a depression of the uplifted arm. On trying this movement 
on my own arm and depressing it voluntarily from the ver- 
tical position against resistance I fail to feel any contraction 
of the clavicular fibres, though they can be instantly brought 
when the arm is elevated from the ad- 


out in contraction, 
vanced horizontal position, and I am constrained to believe 
that the depr ssor action of this muscle, obtained by elec- 
trical stimulation, is not used in voluntary movements. If 
this be correct, it shows that although a muscle can perform 


Op. cit., p 91. 
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a certain movement it does not at all follow that it must be 
called into action on voluntary movement. 

It therefore seems in the case of both the supinator 
longus and the clavicular fibres of the pectoralis major that 
erroneous results may be obtained if we trust only to the 
movements produced by electrical stimulation or by the dis- 
secting room method, and that the only certain method of 
obtaining accurate results is by examining the muscles when 
thrown into voluntary movement in the living body. 

2.—Do the antagonists of a muscle always contract when 
this muscle is thrown into voluntary action ? 

The theory that the antagonists always contract when a 
muscle or set of muscles are moved voluntarily—as for in- 
stance that the triceps is always put into action when th 
elbow is flexed by the biceps, brachialis anticus, and supina- 
tor longus—has been strongly maintained by Duchenne, 
who has stated ‘‘ that all voluntary movements of the limbs 
and trunk result from a double nervous excitation, in virtue 
of which the two orders of muscles, which in association 
have a contrary action, are put simultaneously into con- 
traction.”” Duchenne also quotes Winslow as the first ob- 
server to describe the muscles, acting on a joint, under th 
three heads of motive, moderating, and directing. 

From observations on myself and on others I venture to 
think that this statement of Duchenne’s is perhaps rather too 
comprehensive to apply to all cases. Taking the upper limb 
as affording the best situation for examining this question, 
it is difficult to obtain a definite result with regard to the 
muscles moving the digits and the wrists, as it is not very 
easy to feel or see whether the extensors of the fingers are 
contracting when the flexors are in action. And here it 
would be well to distinguish between the actions of the ex- 
tensors of the fingers and the extensors of the wrist ; it is 
well known that to enable the flexors to act to advantage 
the extensors of the wrist should be able to contract so as to 
fix the wrist, but in so doing they are not antagonists to the 
flexors but they are synergic with them ; the true antagonists 


Loc. cit., p. 766. 
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to the flexors are the extensors ofthe fingers. In the delicate 
movements of the hand generally, the co-operation of the 
extensors and flexors would doubtless be required to produce 
great precision of direction and power. 

It is, however, in the flexors and extensors of the elbow 
that more exact observations can be made, owing to the 
facility with which these muscles can be felt and seen. 
According as the movements are rapid and violent or slow 
and weak, so the manner in which they are performed vary. 
Taking violent movements first, if a violent attempt be made 
to extend the elbow against resistance it seems quite im- 
possible either by palpation or visually to say that the 
biceps or supinator longus is contracting at all. At rest 
with the elbow flexed to a right angle, the biceps is quite 
flaccid and can be freely moved from side to side, and when 
the triceps is contracting vigorously against resistance with 
the elbow kept at a right angle, no change can be made out 
in the biceps from its condition at rest. 

The same thing can be seen in the case of violent flexion 
of the elbow by the biceps, @C., when the triceps can be felt 
to be relaxed. Also in the case of the shoulder, the clavi- 
cular fibres can be felt to contract violently while their 
antagonists are quite flaccid. So with regard to the ex- 
tensors and flexors of the knee, if the knee be extended and 
the extensors be relaxed so that the patella be moveable from 
side to side, then on violently trying to flex the knee against 
opposition the patella can still be moved, whereas the 
slightest contraction of the extensors, in beginning to lift the 
heel off the ground, instantly fixes the patella. In fact in 
cases where it is difficult to make the patient understand to 
relax his extensors in trying the knee jerk, I have succeeded 
in obtaining it by making the patient violently flex the knee 
against resistance, when the extensors are relaxed. 

Another familiar instance of violent muscular action unre- 
strained by their antagonists is afforded, when an empty can is 
supposed to be full of water, and the amount of force is put out 
requisite to lift a heavy weight, and it is not till the can is lifted 
violently up that the action is restrained by a fresh movement. 
From the above observations it seems in violent actions 
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that when the muscles are contracted, the antagonists can- 
not be felt or seen to be in action. 

With regard to slow moderate movements the mechanism 
is not quite the same, and it varies according as the move- 
ment is in the direction of the natural tendency of the limb 
to fall. For this purpose the following method is useful in 
examining the manner in which slow movements are per- 
formed by the elbow. The humerus is to be placed and kept 
in a horizontal position, and the elbow is to be completely 
flexed so that the hand touches the shoulder. If now a 
weight be put into the hand and the elbow be slowly extended 
voluntarily the triceps is felt to contract, while the biceps is 
not altered and feels quite relaxed. This condition remains 
until the forearm becomes vertical, 7.e., at right angles to the 
humerus,when the triceps ceases contracting, and the biceps 
takes on action and allows the elbow to be gradually 
extended ; in fact, it appears to prevent the hand and its 


weight from falling too rapidly. During this latter half of 


the action no contraction of the triceps can be made out 
Whereas when rapid extension is made the triceps contracts 
throughout the movement till the elbow is completely 
extended. It thus appears that although in slow move- 
ments the antagonists, 7.e., the biceps, contracts, it does so 
to retain the movements produced by the weight becoming 
too fast, and I am not able to satisfy myself that the biceps 
and triceps are contracting at the same time. 

3. Does a muscle ever produce a movement which is 
diametrically opposed to the usual action of this muscle ? 

In considering this point it is obvious that the above 
query could not be applied to a hinge joint such as the 
elbow, as a muscle like the triceps could not be imagined to 
have any other action on that joint but extension. It is, 
however, on joints like the radio-ulnar or the shoulder 
joint that this double action might take place. In the 
former of these, the supinator longus, as stated above, has 
been considered by some authorities to have the power of 
both supination and pronation, but from my observations | 
find that this muscle has not the power to perform both 
these movements, and further that it neither supinates nor 
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pronates. In the case of the shoulder joint the upper fibres 
of the pectoralis major have been stated by Duchenne!’ to be 
‘at the same time elevators and depressors of the arm.”’ 
There is no doubt that the upper part of the pectoralis 
major elevates the advanced arm and carries it to the 
vertical position above the head, but, as already stated, I 
have failed to find any contraction of it when the arm is 
forcibly depressed from that position downwards and for- 
wards, although it is in the position to do this, and has been 
found to depress the arm when stimulated by the Faradic 
current. According to Duchenne the upper fibres depress 
the uplifted arm as far as the horizontal line, and the lower 
fibres carry on the movement below this pomt, while from 
my observations the lower fibres alone depress the uplifted 
arm, and not the upper fibres at all. According to 
MacAlister (op. cl p. 540) both sterno-mastoids can 
draw the head backwards, but I have failed to find any 


contraction in extreme extension of the head and neck. 


/ 
} 
I 


[ have examined other muscles in the body, but I have 
been unable to find any instance where any muscle or group 
of muscles produce a movement which is diametrically op- 
] sed to their usual action. 

4. May a muscle which can produce two different (not 
opposite) movements be paralysed for one movement and 

t for the other ? 

The above condition has been observed in the muscles of 
the eyeball, where the internal rectus of both eyes may be 
paralysed by a central lesion for the action of converging the 
eyeballs, and yet each muscle may be capable of acting with 
t 
ments in a lateral direction, but as far as I am aware this 


1¢ opposite external rectus in producing conjugate move- 


condition has never been shown to exist in the muscles of 
the limbs. 

As the muscle in which I first observed this condition 
was the pectoralis major, it would be well first to say a few 
words about its action. 

The best account is that given by Mr. John Marshall,” 








1 Op. cit., p- 92. 


* Loc. cit., p. 344. 
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who states that it ‘‘ draws the humerus across the chest, 
rotating it inwards; . . . conjointly with the latissimus 
dorsi and the teres major the middle and lower parts of the 
pectoral bring the arm suddenly downwards from the elevated 
position as in chopping, but the upper or clavicular portion 
distinctly helps in raising the arm and fixing it in a forward 
position.” 

It would thus appear from the above that the pectoralis 
major is really two muscles, which, when they act as a 
whole, adduct the humerus and carry it towards the middle 
line, but when each part acts by itself, its action is antago- 
nistic to the other, the upper fibres elevating, the lower 
depressing the humerus. Duchenne! was one of the first, if 
not the first, to describe the pectoralis major as really 
consisting of two muscles, ‘‘ whose functions are quite 
distinct, and which often contract separately for special 
purposes” (p. 92), and further on “the upper fibres carry 
the arm horizontally forwards, . . . . anditis the chief 
agent, the deltoid only being called upon to maintain the 
horizontal position” (p. 94). Allusion has already been 
made to the supposed depressor action of the superior fibres. 

The inferior part is described as always a de pressor, and 
(p- 99 loc. cit.) he distinctly states that he does not ‘“ believe 
that the inferior fibres of the pectoralis major are associated 
with the superior fibres in carrying the advanced arm in- 
wards, even in powerful movements, for the latter would 
become in that case antagonistic to the horizontal elevation 
by the deltoid.” 

The best way to bring out the various actions of the 
pectoralis major on oneself, or on patients, is to voluntarily 
abduct the humerus away from the chest wall by the 
deltoid to the horizontal line, then to slowly carry the arm 
horizontally forwards towards the middle line, and at a 
certain angle, which varies in different people—in my own 
case the humerus makes rather more than a right angle 
with the front of the chest—the upper fibres of the pectoralis 
major suddenly start out and carry on the movement. If 


' Loc. cit. 
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now the advanced humerus be voluntarily forcibly carried 
against an obstacle towards the middle line, the whole 
muscle, including upper and lower fibres, contracts vigorously. 
Again, if the horizontally-advanced arm be raised upwards 
against an obstacle, as in holding a dumb-bell out straight in 
front, the upper fibres alone contract, and the lower sternal 
fibres relaxing, the sharp edge of the contracting upper 
fibres can be readily felt and seen ; on the other hand, if the 
humerus be then depressed from that position by pressing 
down on a mantel-piece, the upper clavicular fibres are 
relaxed, and the lower sternal fibres are vigorously con- 
tracted. 

The muscle can, therefore, perform three different move- 
ments—adduction of the humerus to the middle line when 
the whole muscle acts, elevation of the advanced humerus 
above the horizontal line by the superior clavicular fibres, 
und depression of the arm in any position by the lower 
sternal fibres. 

It will now be readily imagined that one of the above 
movements might be paralysed without the others being 
affected, and it was quite by accident that I discovered this 
to be the case. 

About two years ago I saw a patient (shown at the 
Neurological Society) at the Great Northern Central 
Hospital, who, while jumping over a stile, fell down and 
hurt his left shoulder, and in the country the arm was put 
Into splints ; on taking these off it was found that the boy 
had paralysis of the supinator longus, biceps, brachialis 
anticus, and deltoid; there was no anesthesia, and it 
seemed as if it were a case of polio-myelitis, but whether it 
occurred at the time of the fall or subsequently could not be 
ascertained. When I saw him he had absolutely no power 
to abduct or advance the left humerus, and there was not 
the slightest attempt to perform these movements either in 
the deltoid or in the upper fibres of the pectoralis major. 
As the deltoid did not re-act at all to the faradic current, I 
expected to find that the upper fibres of the pectoralis major 
would also not re-act, but to my surprise this muscle re-acted 
normally (perhaps not quite so strongly) to the same current 
as on the other side, and also normally to the constant 
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current. It was then found that when the patient was told 
to adduct the humerus to the middle line, he could do so 
with normal strength, the whole muscle, including the upper 
clavicular, as well as the lower sternal, acting well, whereas 
when he tried to elevate the advanced arm, the whole of th 
pectoralis major ceased to act. 

In this case it was evident that the upper fibres of th 
pectoralis major could act in association with the lower 
fibres in adducting the humerus, but they could not be } 
into action to perform the movements of elevation in ass 
ciation with the completely paralysed deltoid. 

Several examples similar to the preceding have com 
under my notice during the past two years, and latel 
a case of polio-myelitis, under Dr. Hughlings Jackson 
also one of amyotrophic lateral sclerosis, with complet 
paralysis of the deltoids on both sides, in whom, although 
there was not the slightest attempt made by the upp 
fibres of the pectoralis major to elevate the arms, whi 
placed straight in front of him, he could adduct the arms 1 
the middle line with considerable power, by both parts of t 
pectoral. 

In connection with these observations it is interesting to 


} 


note that, although Duchenne states (loc. cit. p. 93) that the 
upper fibres of the pectoralis major carry the arm horizontally 
‘p. 96) that the deltoid performs 


\ 


forwards, he says further on 
this movement by its anterior fibres. He bases this idea, 
which is rather in opposition to what is stated on p. 93, on 
the fact that he has seen cases in which the deltoid was 
paralysed, and who could not advance the arm to put th 
hand on to the opposite shoulder, but in whom the 
pectoralis major was not paralysed (presumably for ot] 

movements) ; while, on the other hand, he had a case who 
could cross the arms in front of him when both pectorals 
were paralysed, but not the deltoids. I would submit that 
the explanation of these cases could be, not that the 
pectoralis major (upper part) was unable to advance the 
arms and cross them, but that the first case was similar to 
those I have described, and the second case was probably a 
myopathy in which the pectorals were affected, but not the 
deltoids sufficiently to prevent them crossing the arms. 
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5. What is the diagnostic value of paralysis in a muscle 
for one movement and not for another ? 

This question follows almost as a corollary to the 
preceding one. It will be obvious, I think, that this 
condition of a muscle or group of muscles can only be 
brought about by a central lesion, as it would be difficult 
to imagine that a disease of the muscle fibres, such as 
occurs in pseudo-hypertrophic paralysis and other myo- 
pathics, or a neuritis of the peripheral nerve, between the 
brachial plexus and the muscle, could affect one class of 
movements of a muscle more than another; we should 
expect them to be diminished or paralysed equally. With 
regard to central diseases, I am not aware at present of any 
case of disease of the cortex cerebri or pyramidal tract in 
which the lesion was so localised as to cause paralysis of the 

iscles elevating the shoulder and not those depressing it, 
but it is in diseases of the spinal cord that the condition is 
best shown. Cases of polio-myelitis and amyotrophic lateral 
clerosis have already been mentioned, and I have also seen 
cases of infantile paralysis and progressive muscular atrophy 

ewing the same condition. Though I have not had the 
pportunity of examining a case of injury to the cervical 


‘ts, before they join the plexus, I think we are justified in 


suming, from the resemblance of the grouping of the 
paralysed muscles with those due to central spinal diseas« 
it the same condition would be found. 

The positi n of the tr phic centres in the brachial 
enlargement of the cord for the clavicular fibres of the 
pectoralis major is an interesting question in connection 
with the second of my cases related above, 7.e., that of the 
boy; for although the muscle was paralysed for movements 
ssociated with the deltoid, its trophic centre was not sufti- 


ive any reaction of degeneration with either 


ciently affected t 
form of electri ty: Whether the trophic centre for the 
clavicular fibres is in quite the same part of the cord as for 
the sternal fibres seems doubtful from a case of infantile 
paralysis, which I have previously observed and recorded, 
where the sternal fibres were completely absent, and yet 


the clavicular fibres were well developed and reacted 
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normally to both currents.' Further observations will 
probably throw more light on this point. 

From the above considerations I think we have another 
symptom to enable us to diagnose on the one hand, between 
central disease affecting the spinal cord and on the other, 
lesions affecting the peripheral nerves and the various myo- 
pathies, while the condition of a muscle being paralysed for 
one movement and not for another is in favour of the group- 
ings of the muscles in the brachial and lumbar enlargements 
being rather of a physiological than of a purely anatomical 
nature. 

In conclusion I would submit that :— 

1. Examination of the muscles, when they are visible, 
in contraction on the living body gives the most exact 
results as to their actions. 

2. The antagonists of a muscle cannot be observed to 
contract in violent voluntary movements ; in slow moderat: 
movements it is doubtful if the antagonists do more than 
moderate the fall of the limb by gravity ; while in very fine 
exact movements it is probable that both sets of muscles act 
together. 

3. As far as we know there is no instance of a muscle 
producing an action diametrically opposite to its usual 
action. 

4. A muscle of the limbs can be paralysed for one kind 
of movement, and not for another. 

5. And this condition would point to the lesion being in 
the nuclei of the spinal cord or its roots, and not in the 
peripheral nerves or the muscles primarily. 


3 Cases illustrating localisation in the spinal cord, Med. Chir. Trans., 1885. 















URIC ACID IN DISEASES OF THE NERVOUS 
SYSTEM. 


BY A. HAIG, M.A., M.D.OXON, F.R.C.P. 
Physi ian to th Vet tan Hospit l to the R yal Hos) ital fi r 


Sir A. GARROD says (‘Gout and Rheumatic Gout,” ed. 1i1., 
p. 275): ‘* The causes which predispose to gout, independently 
of those connected with individual peculiarity, are either 
such as produce an increased formation of uric acid in the 
system, or lead to its retention in the blood.” 

My researches for reasons given elsewhere have led me 
to disbelieve in formation and to credit all uric acid diseases 
to the last-mentioned cause—its retention in the blood and 
tissues. 

My problem, therefore, in this paper is to trace as far as 
[I can the influence on the nervous system of the uric acid 
hus retained ; and I would remind those who may not have 
read my previous papers on the subject that I am able to in- 
fluence the excretion of uric acid at will, and can store up 
and retain it if need be in the blood and tissues. 

As a rule, however, nature has already produced sufficient 
retention for all purposes, and we are more often called upon 
to eliminate what has been stored in the body than to pro- 
duce retention. 

I mention the fact, however, to show that I am not 
speaking of any theoretical process, but of one that can be 
easily and has been repeatedly demonstrated. 

Murchison, in his Croonian Lectures (1874), introduced 
the term lithemia to indicate a morbid state of the blood, 
due, in his opinion, to the abnormal disintegration of 
albuminous matter in the liver, bringing about an excessive 
production of uric acid and an excess of urate in the urine 


(lithuria). 
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I am in complete accord with 
symptoms of the condition which he 
from him in thinking that the liver symptoms are secondary or 
concomitant, and are the results of excess of uric acid, rather 
than the signs of its formation, and in believing that the 
excess of uric acid in the blood is the result of failure to 
excrete the 
relation to urea of 1 
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amount which is formed in about the normal 
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As I have said elsewhere, if only a fraction more tl 


1 gr. of uric acid is held back every day we c 


an 


account I 


1 oz. in a year, and that alone would furnish enough f 


many pathological processes. 


Murchison mentions that Austin Flint suggests the term 


uricemia for the condition, and quite recently Von Jaks 


in publishing his results (Deutsche 


Med. 


No. 53, p. 741) uses the term ‘‘ uric-acidemie.” 
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doing to produce or prevent several of the diseases in 
question which are present with uric acidemia, but depart 
and remain absent with its removal, so that I have been led 
in some cases to assert that if the uric acid is attended to 
the nerve system will take care of itself. 

I propose in this paper to give a sketch of the process 
by which I arrived at this position, and as far as may be in 
short space to set out the reasons for my assertions, which 
represent after all but a small step in a direction to which 
the work of many observers had long been pointing. 

The disorders of the nervous system which Murchison 
associated with lithemia are (‘‘ Functional Derangements of 
the Liver,”’ p. 105) :— 

1. Aching pains in the limbs, and lassitude. 
2. Pain in the shoulder. 
3. Hepatic neuralgia. 
4. Severe cramp in legs, «ec. 
5. Headache. 
6. Vertigo and temporary dimness of sight. 
7. Convulsions. 

8. Paralysis. 

9. Noises in the ears. 

10. Slee } lessness. 

11. Depression of spirits. 

12. Irritability of temper. 

13. Cerebral symptoms and the typhoid state. 

Of some of these, as 5, 6, 7, 10, 11, and 12,I shall have a 
creat deal to say presently; 1 and 11 are common in uric 
acidemia; 2 and 3 may both point to gastro-hepatic de- 
rangement, such as I have often seen with the same blood 
condition. 

With regard to 4, one of the most severe attacks of cramp 
in the legs I have ever seen was in the person of a school 
friend, who subsequently had two attacks of acute rheuma- 
tism with some cardiac damage, and I have attempted to 
show that acute rheumatism is due to uric acid. (See Med. 
Chi. Trans., vol. lxxiii., p. 297, and Practitioner, Feb., 
1891). 

As to 5, Dr. Murchison appears to draw a distinction 
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between the headache of litheemia and migraine, though he 
afterwards says, ‘“‘ Megrim, as Dr. Liveing states, 1s some- 


+ 


times the expression of what is called a latent gouty diathesis 
or in other words, of litheemia,” and he then quotes Trousseau 
to the effect that migraine is ‘‘ a manifestation of the gouty 
diathesis.”’ 

About 8 I have some experience, and should add on 
it aphasia, about which I shall speak later. 

No. 9 and other ear symptoms I have mentioned 
previous papers, and about 13 I hope to learn some m 
when some of the other conditions have been worked 
further. 

a : 

I was myself a sufferer from migraine, or as I now call 
uric acid headache, and it was in trying to find out somethir 
about the causation and treatment of my trouble that | 
this research. 

The strong aftinity of migraine to gout noticed by Li 
and others led me to examun the urine, and 
for a consid rable time with no appar nt result | 
landed upon the fact that when the urine excreted duri j 
headache is carefully separated from that excreted bet 
headache began, or after it left off, an excess of uric 
relative to urea is always found (say the relation 1—20 
1—25). 

Before the headache begins there is often a relati 
1—40, z.e., diminished uric acid, and after it ends 
If we have a mixture of before or after with t ! 
urine, the excess in one direction may balan 
other, and the result comes out near 1—33, or normal; t] 
facts completely accounting for the negative result | 
obtained at the beginning of my research before I recogni 
the import unce of separating Care fully the urine of t] he 
ache. 

[ published my results in a paper before the Royal 
Medical and Chirurgiecal Soci ty (see Transact gs.) vol. Ixx 
and I have since found just the same thing in a large number 
of other cases. 


Having obtained then this apparent connection in time 
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Since that ] \ lso be able to yw that if uric acid 
viously removed by a course of salicylate of soda, a dos 
li will produce neither a plus ccretion of uric acid 
headache, » that in every way the headache is pro- 


rti l to t mount of uric acid in the urine, and I have 


ferred from this t tt > amount in e urine may, to some 
extent, be regarded as an index of the amount in the blood, 
ith more direct proof of this fact can now, I think, be 


ven (see St. Bartholomew’s Hosp. Reports, vol. xxvi.). 
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The close clinical relationship of migraine to epilepsy 
traced by Liveing and others (see my paper, “‘ Some Clinical 
Features of the Uric Acid Headache,” St. Bartholomew’s 
Hospital Reports, vol. xxiii.) led me to look for a similar 
excretion of uric acid in epilepsy, and the results in one of 
the first cases I was able to examine with sufficient care is 
reported in my paper, ‘‘ Beitrag zu der Beziehung zwischen 
gewissen Formen von epilepsie und der Auss-cheidung von 
Haruisure ” (Neuwrologisches Centralblatt, Mar. 1858), and 
here again I have since found the same relation in numerous 
other cases. 

About this time the intimate relation of mental de- 
pression on the one hand and mental exaltation or well- 
being on the other to uric acid was forced on my notice. 

For in addition to my own experience that mental 
depression accompanied the uric acid headache, it was 
observed by myself and others that the period of headache and 
mental depression was often closely preceded by a period of 
mental exaltation and well-being, but I have mentioned 
above that the excretion of uric acid is diminished before the 
headache ; therefore the mental condition varies directly 
with the relative amount of uric acid in the urine, and I was 
not long in putting this point to the same experimental tests 
I had used in the case of headache, and I published a pape 
on ‘* Mental Depression and the Excretion of Uric Acid ”’ in 
the Practitioner, Nov. 1888. 

Here also there came out another important parallel 
between migraine and epilepsy, for I found that so great an 
authority as Dr. Ross (‘‘ Diseases of the Nervous System,” vol. 
ii., p. 916, Ist ed.) had recorded a precisely similar period 
of mental exaltation as preceding, in some cases, the onset 
of epileptic fits, and I had found (see previous reference) that 
in epilepsy, just as in migraine, the excretion of uric acid is 
greatly diminished before the attack—that is, mental exal- 
tation corresponds to a minus excretion of uric acid and 
headach« , an epileptic fit or mental depression corre sponds 
to a plus excretion, which is, to some extent, the result of 
the previous minus excretion (retention). 

We shall see, I think, presently what is the probable 
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explanation of this connection, but the facts themselves are 
of great interest apart from their causation. 

Once more a prominent symptom in the attack of 
migraine gave me a clue to what I believe to be a further 
advance, and one which I expect will eventually be seen to 
be more important than all the others combined. 

The intense and persistent coldness of the hands and 
feet in a migraine attack had impressed themselves on me 
long before I began to study medicine, and when I knew 
more about it I could not fail to observe what had often been 
recorded by others (Dr. Liveing ‘‘ Megrim and Sick Headache,” 
). $29) that the pulse was slow and the vessel hard and full 


etween the beats during the attack. 

And a similar course of experimentation soon showed me 
that in altering the excretion of uric acid I altered not only 
the mental condition or the headache, but also the rate and 
tension of the pulse, and I put forward in the British Medical 
Journal’ the thesis ‘‘ that, ceteris paribus, arterial tension 
varies with the amount of uric acid that is circulating in the 
blood.” 

Since that time I have accumulated many hundreds of 
pulse traces, which I think prove absolutely that the know- 
ledge thus obtained gives me practically complete power over 
the rate and tension of the pulse, which in the great majority 
of cases is under the influence of uric acid in one way or the 
other. With my own pulse I can practically do anything I 
please, and in some diseases with slow pulses I have been 
able to almost double the rate while reducing the tension, 
with drugs aff cting the uric acid. 

[I mention this here because the influence of uric acid on 
the vessels bears importantly on what I have to say as tothe 
| ssible cause of some of the above ne rvous dis¢ ases ; but 
[ am still investigating many matters concerning the effect 
of uric acid on the pulse, and shall publish my results in due 
course. 

Further, I must qualify my above quotation from the 
Brit. Med. Journ,' so far as to say that arterial tension 


' February, 1889. 
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varies with the amount of uric acid in the blood when 





combined with alkali (soda or potash), as is generally the 
case in nature, but is little or at all affected by it, even 
though present in considerable quantity, if combined with a 
salicylate (salicyluric acid 
So much for the history of my work up to the pr 

time, the results of which I shall now pi ceed to apply to 
the etiology of certain functional nervous disorders ; but will 
first of all point out that I have been previously led to 


suggest that opium produces its well-known effects on thi 


mental condition, for the sake of which it is so often taken 


] } ; +, +] . t1 + +1 
to excess, through its effect on the circulation of the 
brain, which is secondary to its effect on uric acid, which 
in turn depends on its influence on tl calinity of th 


blood and so on the solubility of uric acid. 


J 
i 


The matter may be shortly stated as fe 
stances which increase the solubility of uric acid in the 
blood increase its excretion in the urine, and conversely all 
substances which diminish the solubility of uric acid in th 
blood dimish its excretion in th< urine, and W1th < rtain 
reservations, which need not now detain us, an excess of 


uric acid in the urine may be looked upon as the index of 


some excess in the blood. 
[The chief substances which dimini t excretion of 
: : : + 2797 » a “ » 4 1 
uric acid in the urine are acids, iron and lead, and those 


which increase it, soda or potash under certain conditions, 
phosphate of soda and salicylate s (Medico-Chir rg al Trans., 
vol. Ixxi. and Ixxii.) Opium must be added to the first group, 
because, as I hav pointed out (Brit. Med. Journ . Nov., 
1889."), it raises the acidity of the urine . dui nishes the 
alkalinity of the blood, and consequently reduces the 
amount of uric acid it can contain. Hence like acids, iron 
or lead (Medi »-Chi. Trans., vol. Ixxi., p- 253), it relaxes the 
arterioles and improves the circulation in the brain, producing 
mental brightness and well being. 

Mercury is another instance of the same thing: it 
markedly reduces the excretion of uric acid in the urine; 


' “Influence of Opium and Morphine on Uric A 
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that it markedly reduces the tension of the pulse and 
duces diure sis has been pointed out by others, and ] 
have suggested that these results are entirely due to its 
ettects on uric clad, as simula results can be produced by all 
drugs which influence uric acid in the same way and to the 
same extent. (S Brit. Med. Journ., June, 1890-1241. 
*Causation ol | Arterial Tension by Mercury.’’) 


With regard to the causation of the headache of uric 


demia there 3 1 th y ol Du Bois Raymx nd, qu ited 
by Liveing, that mi ne is due toa tetanus in the muscular 


walls of the vi l of the attected part of the head, and Dr. 
Brunton! hi: geested that the proximal part of a vessel 
may pe ited while the distal part is ¢ mtracted, and that 


the impulse of the blood against the contracted portion may 


loi my pa t I know that some cases Ol migraine (I 


believe a lar: number) are contemporaneous with an 


( ssive ¢ re f ic acid and its excess in the bli od; 
[ al snow that uric acid in the blood contracts the 
erioles and capillaries all over the body, producing the 
ld sm ’ and extremities I have noticed, raising the 
sion of the pulse, and, in accordance with Marey’s law, 


ilse rate \ inversely as arterial tension, slowing 


neart; hel ~ e ve ho difficulty in beli ving that uric 
id can pi veer l f the above-mentioned conditions, and 
[ look upon migraine, or the headache of uric acidemia, as 


I have said t | can produce or remove it at pleasuré 
by acting on uric acid, but that when there is no uric acid, 
alone will not pi duce it - I can also show In my own 

se and that of others, that a diet in which milk, with 
occasional very small quantities of fish or egg, constituse 
t only animal food, will ec mpletely pre vent attacks, and 
that without ai y drugs whatever to affect the nervous 


{ 


The effect of tl] is diet is, first of all, to reduce conside r- 





bly the ti rmatt } of uric acid and urea (which, howe ver, 
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continue to be formed in their natural relative proportion, 
1—33), and, secondly, with the lessened formation of urea 
there is a lessened formation of acid, so that the supply of 
alkali in the blood is good, and the solubility of uric acid is 
rarely interfered with. Hence nearly all the uric acid 
formed on this diet is freely excreted and at once got rid of. 

I believe that a man eating meat three times a day and 
drinking acid beer or wine may keep back and store up in 
his body several ounces of uric acid in a few years, while on 
the above diet he would not store as many grains. 

I have been on such a diet now for a good many years 
(at least seven or eight), and I almost never have a head- 
ache: but if the headache was due to alkali, for instance, it 
should be much worse, as the acidity of my urine is now 
lower and the alkalinity of my blood greater than when on 
ordinary diet. 

On the other hand, if I infringe my rules and eat meat 
and drink wine for two or three days in any single week | 
am very promptly reminded of my infirmities, and suffer 
with a bad headache. 

I say therefore most positively with regard to this head- 
ache, look after the uric acid and the nervous system will 
look after itself. 

Epilepsy resembles migraine in the mental brightness 
and well being, with scanty excretion of uric acid, which may 
precede both, in the excessive excretion of uric acid and 
mental depression which may accompany both, and in the 
subnormal surface temperature which is often found with 
both; and as we shall see the pulse in some cases of epilepsy 
is slow and faltering, as it often is when the tension is high. 
There are further points of resemblance in the facts that both 
may come on early in life and last for years or the whole of 
life, that both tend to recur at more or less regular intervals; 
both are often met with in members of the same family, or 
both may affect one and the same patient—now a fit, now a 
headache, or a fit may come in the middle of a headache. 
Two cases in my paper (“‘ Some Clinical Features of the Uric 
Acid Headache,’ St. Bartholomew Hospital Reports, vol. xxiii.) 
suffered from both fits and headaches, and fairly numerous 
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cases of the same thing have been recorded by others, and in 
my experience epilepsy and headache, gout or rheumatism, 
are very commonly met with in the same family. 

In drug action, again, there is a certain amount of 
parallelism; acids, and many drugs which act as acids, as 
nitro-glycerine, and nitrite of amyl, relieve both. 

Opium relieves migraine, but insures its return next day, 
unless the uric acid is meanwhile removed by a salicylate, 
when the opium rebound is, as I have shown, to a large ex- 
tent robbed of its horrors, and this has led me to suggest 
that in chronic morphinism (see paper on opium, previous 
reference) a course of salicylate might give great help in the 
attempt to break through the habit. 

Opium, it will be remembered, has been used with success 
in some puerperal and uremic convulsions, but I have not 
had much experience of it in epilepsy, though I have 
occasionally used it in place of acids or nitrites. 

[ron often does harm in migraine, and lead, which has a 
imilar action on uric acid, is an accredited cause of con- 
vulsions; and both, no doubt, act by retaining the uric acid on 
ne day, and laying up a store for the production of uric 
acidemia on a subsequent day, when fits result. 

Quinine causes headache in some people, and is said by 
others (*‘ Quain’s”’ Dictionary, p. 450) to do harm in epilepsy; | 
‘an show that in certain conditions connected with enlarge- 


] 


ment of the spleen or ague it may bring a very large amount 
of uric acid into the blood, and then I should expect it to do 
much harm in both disorders. 

[t is interesting to note in this connection that Dr. L. C. 
Gray (New York Medical Journal, January, 1886) considers 
that malaria produces lithemia; thus he says, ‘‘ Malaria, as ] 
have said, often precedes lithemia, and apparently causes or 
excites it, but the distinction should be sharply made between 
the two, because the quinine which may alone cure the former 
generally aggravates the latter.” 

Both these observations I can explain and confirm. Ague 
no doubt acts like influenza and other fevers, of which I shall 
speak presently, in storing up uric acid in the body ; if it also 
causes an enlargement of the spleen it provides an additional 
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storehouse for uric acid, and when the fever ends and th 





acidity falls some of these stores are from time to tiny 






washed out into the blood, causing uric acidemia, and ‘if 
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quinine is now given it increases the outflow 
(? by contracting the spleen) and the amount in the blood, 
agoravating the lithemia as Dr. Gray observes. 


Closely related both tO mie} ini and convulsi ns 
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to, from the muscular and articular pains experienced. (See 
paper on “‘ Causation of Acute Rheumatism,” read at Med. Chi. 
Soc., April 22, 1890, and Practitioner, Feb., 1891.) 

We have, then, a sudden sharp fever causing retention 
of uric acid in the body to the extent of a considerabk 
number of grains, and coming in this country at a time of 
year (January) when there had been already from other 
causes (cold season, previously mentioned) some retention of 
uric acid in the body. 

We have every reason to think, then, that the store of 
uric acid in the body at the end of the febrile period of 
influenza would be very large; as the fever declines and i 
followed by debility and dyspepsia, often with pulmonary 
catarrh, and other results of the infection, the acidity 
rapidly falls, the metabolism of the body slackens, and the 
excretion of urea falls off by as much as 100 grains. Then 
as the acidity of the urine falls and the alkalinity of the 
blood and tissue fluids rises, the stored uric acid is acted up 
and it is washed out from its hiding place. Thereisatoncea 
plus excretion of uric acid in the urine and an excess of it in 
the blood, producing the circulatory effects of which I hay 
been speaking. 

Then the excretion of uric acid will be great in proportion 
to the amount that has been stored in the body, and this 
will be large in proportion to the severity of the fever, the 
diet of the patient, and the amount which he had previously 
stored before the fever began, and it seems probable that th 
storage will be greater in the case of a fever like influenza, 
which supervenes suddenly on a condition of ordinary 
health, as compared with that in a fever like typhoid, which 
comes on gradually with some failure of nutrition, and 
plus excretion rather than a retention of uric acid. 

And I have seen far too many cases of the same thing 
in other sufferers to believe that we are not dealing with 
cause and effect, and in those cases that have come 
to me for mental depression, provided there was no organic 
disease of heart, vessels, kidneys or brain, I have had no 
hesitation about promising complete relief to the symptoms. 
With regard to suicide I was much interested in a paper 
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read by Dr. Bertillon, before the Epidemiological Society 
(see Lancet, Jan., 1890, p. 1019),in which he mentioned that the 
suicides in France had increased 40 per cent.after the influenza 
epidemic—a fact, he remarked, which he was quite unable to 
account for, but which to my mind presents very little 
difficulty, and might have been foreseen. I will conclude 
by remarking that a similar train of symptoms and results 
is to be seen after other fevers, as pneumonia, rheumatic 
fever, scarlet fever, no doubt due to the same cause, 7.e., 
temporary excess of uric acid in the blood from the store 
retained by the high acidity of the fever, and that this fact 
accounts to my mind, as I shall have to point out at some 
future time, for the relapse of rheumatic fever, which 
indeed can be produced at pleasure (see previous reference 
to Med. Chi. paper), and for the rheumatic symptoms and 
possibly the nephritis which so often follow scarlet fever 
(see paper, ‘“‘On the Connecting Link Between the High 
Tension Pulse and Albuminuria,” British Medical Journal, 
Jan., 1890, p. 65 

Another instance of the same thing is no doubt to be 
seen in the frequency of suicide during the menstrual epoch 
in females which is alluded to by Dr. Barnes in a letter to 
the British Medical Journal on the relations of the female 
exual organs to mental diseases (Journal, Vol. 1., p. 1401), 
LS9O. 

There is, I think, no doubt whatever that the menstrual 
molimen is accompanied by a certain amount of digestive 
disturbance which brings about a temporary fall in acidity 
and thus determines a plus excretion of uric acid and its 
temporary excess in the blood, and this in turn acts on the 
vessels and the cerebral circulation in the way I have been 
describing, and brings about cerebral anzemia, mental de- 
pression and suicide. 

In complete accordance with this is the fact that the 
pulse tension is generally high during the menstrual period, 
and it may be remembered also that uric acid headache and 
the fits of epilepsy are generally to be met with at the 
menstrual period of those women who suffer from them. 

On these points Dr. Broadbent says (‘‘ The Pulse,” p. 76) 
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“Tt is in the early morning that depression of spi 
} 


liable to be at its worst in nervous debility, so-called, 
there is the morning headache which is relieved by the bat] 
and breakfast, or wears off as the day advances, or the sul 
ject of this affection is more tired on waking up tl 
going to bed. In heart disease, again, the sufferer will w 
up gasping for breath after sleep, and paroxysms of ast 
and the fits in epilepsy choose this time for coming on.”’ 

[ shall have no difficulty in proving that it is just in tl 
early morning hours that the excess of uric acid in t bl 
is greatest, and its effects on arterial tension most marke 
so that it is very easy to explain the causation 
ditions mentioned by Dr. Broadbent. 

[ have already frequently pointed out that the ex 
of uric acid in the urine and its amount in the bl 
inversely as the acidity of the urine, and directly 


alkalinity of the blood. 


There will therefore be most uric acid in tl b] d 
its alkalinity is highest and the acidity of the urine | 
and it may be seen from my curve in Wood’s “‘ Mon p! 
(prev. ref., p. 319) that at nine a.m. the acidity of tl 
is less than at any other hour in the day, and I] 
curves and observations which show that this | 
begins about six a.m. or sooner, and the reason of tl 
far to seek. 

The acid tide of the night reaches it height al 


night or in the small hours, and then from lack of suppl 
begins to fall away, and by five, six, or seven a.m. has rw 
down very much. 

During the period of high acidity the excretion of 
acid is small, and its amount in the blood minuté 
driven into other quarters where, if it is present in 
quantity, it makes itself felt in increase of gouty and rheu- 
matic pains ; at this period there is low pulse tensio1 
quick pulse and a very copious excretion of uri in fact the 
largest hourly excretion in the twenty-four hours. But 
the acid tide period comes to an end, and the acidity of urin 
falls, all this is reversed ; the uric acid is brought out from 
its various places of retention by a fresh supply of the solvent 
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lat t their « ‘ts may be serious, and pass 

1 pathology 


More than 1 ve, as previously stated, absolute 
control o\ etion of uric acid and the amount of it 


in the blood, 1 either increase or intensify these 
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natural fluctuations or may act in opposition to them and 
prevent their appearance at the usual time. On the one 
hand by diminishing the alkalinity of the blood I can free it 
from uric acid, relax the arterioles, cause pricking and shoot- 
ing pains in the joints, or greatly increase any previous gouty 
or rheumatic pains, quicken the pulse and produce mental 
happiness and well being, relieving headache or mental 
depression if previously present. On the other hand, by 
increasing the alkalinity of the blood I can cause it to be 
more or less flooded with uric acid, can slow the pulse, 
contract the arterioles and raise the arterial tension, greatly 
diminish the excretion of urine and relieve the joint pains, 
producing in their place, however, a sluggish circulation in 
the brain with general languor, depression and disinclination 
for exertion, and if there is much uric acid, perhaps even 
headache or a fit. On the other hand, if I have previously 
taken the precaution of removing all the available uric acid 
from the body by a course of salicylate, I can give as much 
alkali as I like without producing any of those effects, and, 
conversely, if I have carefully collected uric acid for some 
days previously by means of acids, all the effects of giving 
an alkali are intensified. This proving to my mind con- 
clusiyely that the effects in question are due to the uric acid 
and not to the drugs, which only act indirectly. 

This series of events may be repeated to any extent, and 
I should be sorry to state the number of times I have pro- 
duced them or watched them in myself and others. 

We can now, I think, completely understand the meaning 
of Dr. Broadbent’s observation—why depression and head- 
ache are worse in the morning, 


then, why cases of morbus cordis wake up gasping, and why 


why some are more tired 


asthma (see Wood’s ‘‘ Monographs,”’ p. 359) and epilepsy (see 
previous remarks) choose this time for coming on. 

I have long ago inferred that just as the uric acid head- 
ache is due to excess of uric acid in the blood and its effects 
on the arterioles of the brain, so its nearest relative epilepsy 
is also in many cases due to disturbance of function having 
a similar origin. 

But it is now, I think, quite possible to go further and 
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assert not only that uric acid is the cause, but also to point 
out with a considerable degree of certainty its actual modus 
ope randt. 

In his extremely interesting book on ‘“ The Pulse,” Dr. 
Broadbent, in Spe aking of Trip r’s theories about the pulse 
of epilepsy, says (p. 120), ‘“‘ I think it is the slowing of the 
circulation which causes the convulsions,” and on p. 122 
he says, ‘“‘ I look upon convulsive attacks, when they occur 
in connection with an infrequent pulse, as a result of 
cerebral anzemia, produced exactly in the same way as the 
convulsions after great hemorrhage.’ And further on he 
remarks, ‘‘'ihe late Dr. Moxon, it will be remembered, 
went so far as to suggest that the initial event in common 
epilepsy was a stoppage of the heart.”’ 

Now it seems to me that we have in the effects of uric 
acid on the circulation of which I have spoken a direct 
cause of just such alterations in the cerebral circulation as 
Dr. Broadbent here refers to, and its seems probable that 
uric acid may produce these results in two ways: (1) by con- 
tracting the cerebral vessels and producing anemia of the 
brain with probable stasis in certain portions of it; or (2) by 
causing such a general rise of arterial tension that the heart 
falters and flutters, the pulse gets slower and slower, and 
finally, for a beat or two, stops, and down goes the patient 
anemic convulsions, and this 


in a faint with or without 
latter case explains probably Dr. Moxon’s suggestion alluded 
to by Dr. Broadbent 

[ have pointed out that there is excess of uric acid in the 


urine and probably in the blood at the time of the fit, and 


have su 


coested that this has a causative relation to the 
attacks just as 1n 1tS hear ré¢ lative and neighbour the uric 
acid headache. 

[ would point out also in passing that the plus tension 
produced by uric acid accounts for the slowing of the pulse, 
in accordance with Marey’s law previously mentioned. 

It thus seems to me that there is every reason to believe 
that uric acid, by contracting the arterioles and capillaries, 
may produce what is practically stasis in certain areas of the 
cerebral circulation, this being the exciting cause of a fit ; 
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uric acid present or in the arrangement and distribution of 


the cerebral vessels, it may only produce sluggish circulation 
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the action of uric acid on the circulation of the brain as th« 
fit itself, and it depends upon the rate at which the uric acid 





is driven out of the circulation, and its effects on the vessels 
neutralised, how long the condition will last. 
The fluctuations of uric acid vary almost infinitely; as 







times one meets with a large amount in the blood, but pre- 





sent for a short time only, at others a smaller amount 






continuing to be present for a longer time; in the forme 






case the fit may be severe, but not followed by much uncon- 





sciousness ; in the latter there may be hardly sufficient wrk 




















acid to produce a fit at all, but yet the drowsiness and stupor 
may last a long time. 

In accordance with this re asoning | may say that I have 
been for a considerable time in the habit of ovine such cases 
of epilepsy as come under my care a dose of acid to take as 
soon as they can be got to swallow anything after the attack, 
and in a very considerable number of cases the friends hav 
told me that they come round more quickly out of the stupor 
when this acid is given, and in one case the patient used to 


make signs that he wanted the dose as soon as consciousness 
began to return. I suppose he found that it relieved his 
head. 

Now the effect of an acid given in this way would be to 


hasten the expulsion of uric acid from the blood, and th« 
delivery of the cerebral circulation from its power. 

I have thus come to believe that the unconsciousness 
which follows the fits will last a long or short time according 
as the uric acid which occasioned them is slowly or quickly 
driven out of the blood, and that the stupor is not really du 
to exhaustion of the nerve centres any more than, as we have 
seen, the heavy, languid, and sleepy feelings so often met 
with in the morning hours during the plus excretion of uri 
acid, are due to want of sleep in the previous night. 

I would also remark that the feelings of depre ssion, 
heaviness and disinclination for bodily and mental exertion 
which are part of the mental depression of uric acid, and 
which, to a large extent, can be either produced or removed 
at pleasure by influencing the uric acid, differ from the stupo1 
which follows an epileptic fit in degree only. 
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And further, it is in my experience no very uncommon 
thing for a certain amount of drowsiness, disinclination for 
xertion, mental or b ily, or even a headache, to precede 
the onset of an epileptic fit, and I believe that if these things 
were inquired for they would be more often found by others. 
Cert nly a considerable number of « pile ptics have told me 
that they are more lh wy and drowsy on waking on those 
which a fit subsequently occurs, and we have 
een thi explai ition of this. We shall also see that the 
‘anty urine during the fit and the free flow which follows 
t are evidences of a similar and contemporaneous action of 
cid on the vessels of the kidneys. When these vessels 
» contracted the urine is scanty and of high specific gravity, 
und the subsequent dilatation which frees the brain circula- 
tion produces a copious flow from the kidney. 

[t is, I think, an almost necessary sequence of what I 
we been saying, that uric acid by its influence on the 

ioles will affect portions of the nervous system othe 
un the brain in the same way, and when it affects the 

d may, with or without the ec -Opel ition of cardiac failure, 
duce conditions of paresis or even of pai uplegia. Similarly 
Iso uric acid may affect the peripheral nerves either in- 
ectly through affecting the arterioles which nourish them, 
more directly by its influence on the fibrous tissues which 

them, just as it affects similar tissues in other 
positions in the body ; and in reference to some such effects 
L have several times noticed what appears to be a fairly 
nstant relation between the amount of uric acid in the 
blood and th resence, absence or alteration in amount of 
rtain forms of tremor, but I shall have more to say on 
these subjects at some future time. 

[I will now just say one word about aphasia which 
terests me very greatly, as I myself suffer from it very 
arkedly at times of excess of uric acid in the blood, 7.e., 

when thei »is mental de pre ssion, | thargy and threate ning 
or presenct of slight headache. 

I have mentioned it before in speaking of mental 

depression (see Practitioner, Nov., 1888, p. 344), but this 
matter has, I think, recently gained fresh interest from the 
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very able lecture of Dr. Bastian on the subject (Lanes #, Vol. I., 
1890, p. 1164). Ashesays there inasentence which interests n 
very much, ‘Thus where there isaslight lowering of func 
activity in the auditory centre we have produced a slight 
amnesia with forgetfulness of names of persons and things, 
the centre not being sufficiently active 1 in this condition t 
respond to some volitional and associational incitations 
Now this is exactly the condition which [ have previously 
described as occurring in myself and occurring under ji 
those conditions in which, from what I have previously said, 
we should expect the circulation in certain regions of tl 
brain to be hampered by uric acid, this resulting 1 
lowering of their functional activity. Further, I kn 
fact that my father suffered from time to tink 
part of his life from just such functional asphasia, and 
eventually in old age he had organic asphasia with right 
hemiplegia, from which he never completely recovered 
though he lived for twelve years. May we infer from tl 
facts that the hemorrhac which caused the orgal 
aphasia had its situation determined, to some extent, by 
the changes produced in the vessels and nervous structur 
of the affected region by long years of recurring disturbanc 
of function, and eventually of nutrition, by uric acid? May 
ve also infer that I have inherited som«¢ peculi rities 1 
vessel structure and distribution which predispose exactly 
the same recions in my brain to react in the same way to 
an excess of uric acid in the blood: 
With regard to: phasia Dr. Broadbent says (p. 249), “TI 
may, for example, be fugitive aphasia oramblyopia or h: 12110) 
which are easily explained by stasis or ischemia, in certain 
vascular areas, but in¢ ompreh nsible as the results of 
p is yn circulating everywl here through the | rain,” and with 
regard to the retinal circulation and the possible causati 
of ischemia or thrombosis in it by uric acid, I have | 
specially interested in a paper in the Ophthalmic Review, 
March, 1890, by Mr. Stanford Morton, as he narrates cases 
where repeated paroxysmal failure of sight vecompanied 
migraine and high tension of the pulse, and mentions that 
in some instances the arterial contraction was sufticiently 
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long continued for thrombosis to take place with permanent 
loss of sight. Here, then, we have visibly going on in the 
retina in company with migraine and high arterial tension, 
just such changes as occ irring in other invisible regions of 
the brain may be the cause of the fits in epilepsy, the mental 
depression or Nn ncenoll and th headache, all of which 
hav similar relation to urie acid and the high tension it 
produces, and I have great hopes that examination of the 
retl \ unde r Various, ii necessary artificially produced, 


changes in the arterial tension may throw much light on the 


In my pay on mental depression I noted that several 


cases of melancholia or depression had been observed to clear 
14 4 : ry +4 ] { on¢ 
ip sudd nly on the ipervention Of an attack of cout. 
| ( lity) th drove the uric acid out of 


the blood into t it relieved the cerebral circulation from 


ts effects, and it s s to me that it would be a rational 


treatment of such cases to produce an attack of gout, which 
mes easy, but if there was great debility or cyanosis 

t present ¢ lerable difticult 
[ have also | a considerable amount of depression 
nd tenden ) cases of nephritis, and if they 
sull l ( ( Lit d l? the l blo d! 


ble to lowe) | tension and quicken the pulse I have 
an markedis | the ~~ 
But uric lem ffecting t uterioles and capillaries 


may have the tant relations to the nutrition and 


n speaking of the causation of epilepsy I suggested that 

fits were really of the nature of syncope, the heart 
being overpowered by the capillary contraction of uric 
acidemia, and I believe that in some cases of morbus cordis 
a final stop may be put to the heart’s action by a sudden 
increase of the uric acid in circulation, and in some hearts 


that are not diseased or even weak, very serious functional 
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disturbance, almost going the length of syncope, may be 
produced. 

I have a good many traces showing intermission of my 
own pulse, but out of many hundreds of such traces I have 
none showing intermission which do not also show high 
tension, so that I regard the intermission of my pulse as a 
flutter on the part of a heart which is temporarily over- 
powered in the struggle with the arterio-capillary contraction 
produced by uric acidemia. 

And, obviously, if it is completely overpowered we shall 
have, more or less, prolonged syncope, which may be fatal. 

Now, if syncope is, to any large extent, due to the caus 
of which I am speaking, it ought to be most often met with 
at those hours of the day at which uric acid is generally 
present in some excess in the blood, viz., the three or four 
hours immediately following the morning meal (in some 
cases, especially with gastric disturbance, an hour befor 
breakfast also, see previous remarks), and a second period in 
the afternoon, generally from three to six p.m. 

And I would ask those who take an interest in this matte: 
to make a note of the time of occurrence of the cases of 
syncope they may see. 

The time relation would probably show best in thos 
cases occurring unexpectedly in people previously in apparent 
health, for where there is disease and malnutrition o1 
dyspepsia, uric acid excretion and its passage through the 
blood is subj ct to all kinds of variations as to time of day. 

Another effect of high tension is probably to be seen in 
rupture of a vessel, as in cerebral hemorrhage, and here, 
again, the trouble should be more frequent at the hours 
mentioned above, and I have records of several cases in 
which the rupture has occurred in the alkaline tide period. 

And if when uric acidemia is contracting the capillaries 
and raising the tension, the heart is hypertrophied and does 
not give way or falter, it may be that one of the vessels will 
yield on the proximal side of the obstruction and hemor hage 
result. 

With regard to the causation of syncope by uric acid, the 
newspaper account of the death of the late Canon Liddon 
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interested me very greatly; supposing that account to be 





rue, it is almost certainly an instance in point. 
In the Standard, Sept. 10th, 1890, it is recorded that 






“In July, after taking cold, he was reported to be suffering 
from gout in the head and lying at Christ Church, Oxford ;”’ 
from this he got better, and ‘‘on Friday last he was re- 



























moved to Weston-super-Mare. The journey exhausted him 
foratime.. . . but he was able to enjoy acarriage drive on 
each of the three following days. On Monday (8th Sept.) he 
emarked that he had entirely recovered from the weakness 
following upon the railway journey ’’—this indicating, | 
should say, a relative feeling of well being, with rise of 
acidity and retention of uric acid. 

Next morning (Tuesday, 9th September) ‘ he partook 
of breakfast with Mrs. King and her daughters, and made no 
complaint of feeling any worse than usual,” and then mark 

hat follows, the uric acid retained on the previous day all 
shed out in the alkaline tide after breakfast, the resulting 


ric acidemia contracted the arterioles, overpowered the 


rt and | 


roduced fatal syncope. ‘‘ Shortly after the meal, 


] ] 


ever, Canon Liddon was found in a fainting condition,” 
and death was attributed to “ failure of the heart’s action.” 

With regard to the vertigo of uric acidemia, Dr. Buzzard, 
namost interesting address before the Harveian Society 
‘On Vertigo of Bulbar Origin” (Lancet, Jan., 1890, p. 179) 
nentions that a gouty history is very common in these cases, 
that some have high tension of pulse, and suggests that then 


trouble ‘‘may be due to the presence 1n the blood of uric 

acid salt or some equivalent,” and he also appears to have 

found salicylate of soda useful in treatment, the explanation 
which he kindly credits to my researches. 

[t appears to me practically certain that if uric acid 
iffects the arterioles and the cerebral circulation in the way 
[ have attempted to sketch out, a very slight change in the 
position of its maximum effect will account for the production 
of vertigo; and it may be of interest if 1 mention here that | 
have myself suffered from at least one well-marked attack of 
this trouble, which came on one morning just as I was 
thinking of turning out of bed, and was followed by vomit- 
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ing; and what I have previously said about the tim 
causation of headache and fits will apply to this, which | 
look upon as an accidental variation of my migraine. 

I am also interested in the large discharge of colourless 
urine noticed by Dr. Buzzard as following the attacks in 
some cases, and I should refer it to the same causes that 
produce tthe diuresis following migraine, hysteria or 
epilepsy, viz., to the relaxation of the capillaries of the 
kidney at the end of the attack, as the blood was clea 


the uric acid which had produced their contraction; and | 
find in many cases, as I have said, that just as I can control 
the rate and tension of the pulse, the headache and the 
mental depression, so I can also control the flow of urine 
Sleeplessness is now about the only thing on Dr. 
Murchison’s list which I have not spoken of. I have littl 
to say about it, exc pt to ¢ ndorse most fully Dr. Bi tbent’ 


teaching that in the sleeplessness of high tension a d 
mercury is the best treatment (‘‘ The Pulse,” p. 278-9). 
[ have no practical doubt that such high te 


sleeplessne ss is due to uric acidemia, and that the 
acts in the way I have pointed out upon the uric acid. 

[ see that Dr. Tyson (“‘ A Clinical Note on the Soporif 
Action of Mercury” Brit. Med. Journal, vol.i., 1891, p. 22! 
speaks of the kind of condition in which he has noticed t 
action of mercury as one of * biliousness,”’ and yet further 
on he distinctly says that he does not associate these c 
with “ lithamia.”’ 

I can only say that I have gradually grown to look upon 
what is commonly called a bilious attack as equivalent to a 
uric acid storm with uric acidwmia, and I have no practical 
doubt that mercury relieves the sleeplessness of this conditi 
by acting on uric acid in the way I have pointed out 
previous reference). 

I must say a few words on diagnosis of the above dis- 
disturbances of the nervous systeln as the result of uric 
acidemia, lest it should be said that I claim all forms of 
headache, epilepsy, and mental depression as due to uric 
acid, which is very far from being the case. 





As regards the uric acid he adache, the chief oints aré 
; ] 
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that it is periodical, that it comes once in every seven, ten, 
fourteen, or thirty days for years or for life, often beginning 
in childhood, that it lasts one day or less, rarely two days, 
and that it tends to be worst at those hours at which the 
excretion of uric acid is normally createst. 

[ have seen headaches which bore a superficial resem- 
blance to it, but differed in lasting practically without inter- 
ion for seven to ten days; this I think should put the 
ordinary headache oi uric acidemia out of the question, 
and search should be made for organic disease or nephritis, 
though I am not prepare l to Say that the headache of 
nephritis is not in some cases due to chronic uric acidzemia, but 


then the uric acidemia in this case is probably due to an 


The family history, again, 1s often ve ry characteristic, 
unv members suffering from headache yften called ‘‘ bilious,”’ 
th a history of gout, rheumatism, and not very rarely, 
Last, but not least, there are the slow high tension pulse 
nd cold extremities, the uric acid reaction in the urine 


hich I hay described, and the often very decisive effects 


Ment ul di pression due t y urie cid I mia is often pe riodical, 


f. C. Lange; it tends to be worse just 


[ same hou that the headache does (alkaline tide), 
nd is alw LyS In cedly worse in the warm months of the 
year as com] 1 with the cold ones, for the reasons 
previously gone 1 d I have also mentioned its relation 


acute diseases. Where depression is continuous and 
y, morbus 
) iseas hould be carefully 
looked for. The } Ise is slow and of high tension during 
the depression 

With epilepsy perhaps the first thing to do is to exclude 
obvious organic, specific, or reflex cause, then if the family 
history of gout and uric acidemia 1s fairly strong a urinary 
reaction may | looked for, and if obtained the case may be 
further tested as to the effects of diet and drugs. 


In examining the urine the utmost care must be taken 
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to separate the urine of the attack from that before and 
after, or a negative result will be obtained, which, however, 
cannot be held to prove anything, just as my first negative 
results in the case of the uric acid headache prove d nothing. 
The rate and tension of the pulse is probably just as 
important as in the case of the headache and mental 
depression of uric acida mia; it also seems to me tl at the 
attacks are more common at those hours of the day at 
which the amount of uric acid in the blood is naturally 
listinctly told 


that attacks were more frequent in the summer than in th 
| 


greatest, and in several cases I have been ¢ 


winter, thus corresponding exactly with what occurs in 
mental depression and the excretion of uric acid. 

I must also say a few words about treatment, as it is 
often necessary to try the effects of treatment to clinch the 
diagnosis. 

And first as to uric acidemia in general, I will stat 
shortly what I believe to be the mode of production of an 
excess of uric acid in the body. From my point of view th 
chief or only cause is deficient elimination of uric acid in 
the urine, which is generally the result of high acidity inter- 
fering with its solubility. 

This is the first stage of de ficient excretion holding back 
or retention of uric acid in the body ; it may be looked upon 
as going on to some extent in every one during the best 
years of nutrition and bodily activity, and it will b 
proportion to the excess of nitrogen taken in and the excess 
of acidity from the salts of meat and the acids of beer and 
wine. 

[ take it, then, that at fifty years of age every English- 
man has accumulated in this way a considerable store of 
uric in his body, and it can be found at this time in large 
quantity in the liver, spleen, and many other tissues, but up 
to this time he has but rarely had any excess in his blood, 
his high acidity and vigorous nutrition have kept that fluid 
clear. 

Now, however, the scene changes, he has several hundred 
erains of uric acid on board; what will he do with it? 
) 


or 


rather, what will it do with him ‘ 
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During the next ten years there is almost always some 
failure of nutrition, exercise is deficient, digestion is impaired, 
food is not properly digested and absorbed, and with these 
changes and in consequence of them, there is a fall in nitro- 
venous metabolism, a fall in urea, and still more important, 
a fall in acidity. 

Now comes the turn of the stored uric acid; with the 
fall of acidity the solvent power of the blood is increased, 
and so long as the stores last the blood will be flooded with 
it, and more or less chronic uric acidzemia marks the declining 
years of life, with excessive excretion in the urine as its sign. 
This explains what appears to have been a great 


stumbling-block to some observers, why patients at this 
time of life if put on a farinaceous diet go on excreting 
excess of uric acid for months or even years; of course 


they will do so, and must do so, till their stores and accumu- 
The great cause of uric acidemia then is: Ist, the 
ccumulation of uric acid in the body; 2nd, the appearance 
the scene of a supply of alkali to bring it into solution in 
the blood, such supply of alkali being met with in nature 
t of some failure of nutrition. 

The indications then are clear but vary somewhat 
according to the stage at which the process has arrived. 

In young people, for instance, whose stores of uric acid 
are probably small but who suffer from periodical uric 
acidemia due to fluctuations in excretion, the fluctuations 
accounting for the periodicity of their headache, mental 
depression, or fits, as I have pointed out before, it may be 
enough to alter the diet and reduce the nitrogenous meta- 
bolism while providing for the continued free excretion of all 
the uric acid formed ; but in older men it will be necessary 
to clear out the stores that have accumulated in past years 
as well as to reduce formation, and the clearing out is 
probably best effected by a course of salicylate of soda, con- 
tinued if necessary for weeks or months, till the daily 
excretion of uric acid remains for some time at the level of 
formation (l—33), and this being accomplished the nitro- 
genous intake should be reduced to the lowest level com- 
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patible with healthy nutrition. If in place of a salicylate 
you give an alkali to aid the removal of the accumulated 
uric acid you will produce intense uric acidemia and preci- 
pitate in one form or another the troubles we are anxious 
to avoid. 

A uric acid headache, when present, may be treated with 
a dose of any acid which, when it raises the acidity of th 
urine and diminishes the alkalinity of the blood, will rid the 
latter of uric acid and put an end to the trouble ; but it may 
fail to raise the acidity of the urine, either because it is not 
absorbed owing to a sick stomach, or becaus it 1s over- 
powered by a large amount of alkali present, or coming 
from other sources—as food previously taken. 

What is to be done then? If there is a sick stomach 
I usually attack it locally with a mustard-leaf and try spiritus 
ammoniz aromat. or nux vomica in place of acids ; some- 
times opium or mercury in small dose will succeed where 
acids fail. They all, as I have previously pointed out, act 
in the same way by clearing the blood (and consequent] 
urine) of uric acid. 
Having thus cleared the blood of the uric acid give 


J 


salicylate of soda for two or three 


the body and get nid of it, but neve ceive thi salicylate 


while the headache is bad, it will increase the gastric 
trouble, cause or increase nausea, gastric absorption will 


fail altogether for a time even if there is no vomitin 





the headache will be much worse than if you had done 

“2 ae ° ° . 4 } 
nothing; the best rule is to give acids first and get the 
stomach into good humour and then give salicylates. 

Warm clothing and hot water to the feet generally do 
good by counteracting the contraction of the arterioles to 
some extent. 

‘ 


But prevention is far more satisfactory than treatment of 


the attack by drugs, though individual attacks can be con- 
trolled by attending to the points I have mentioned. 

In my own case two or three meals with meat and wine 
in one week will almost certainly produce a _ headache, 
proving that my nerve centres are as sensitive to the 


Nt 


vascular effects of uric acid as ever, but that when do 
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little forethought is exercised the 
in diet can be prevented by taking 
or two afterwards. 

epsy 1s a much more difficult matter, 

to prove absolutely that the fits 

) uric acidemia their treatment 

lifficult matter. 


] 1 
practically produce or remove the 


i 
la at pleasure, and anyone can tell 
dache and when it is gone; but 
I was to produce a fit it 
] 
» prove that I had produced it 
( f fits it would be impossible 


l hour to hour t nset 
+ + ] 
tine meht sometimes ve 
pul lt $101 nea che 
i these S ptolmMs were 
I 


d t re useful in t head- 
lalso in the fits, a series of 
bel to headache d being 
cause, namely, some stric 
ylat n of} ch] roiorn Ge... 
I | ded with uric acid 
l 1 others opium or nitrites, 
] + f ] , 
cyl Se { soda seems to cause 
ecially if it is given along with an 
, 
done drugs can never master the 


lip past you at one time or other, 


not, as in the case of headache, 


occasionally interfere with digestion and nutrition, and make 


Inatters worse. 
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Diet seems to me the only hope, and even from this ] 
expect far less than in the case of headache, especially when 
the fits have gone on for a long time—the more often the 
trigger is pulled the slighter the touch required to fire 
the charge; even if the nutrition of the involved structures 
is not eventually impaired in the way I have suggested 
above when speaking of aphasia. It is on record, however, 
that diet has done good in a considerable number of cases of 
epilepsy, and Dr. Broadbent has pointed out (Croonian 
Lectures, 1887) that cases of epilepsy in which there is 
high tension of the pulse are especially benefited by a 
farinaceous diet. (See also L. C. Gray, New York Medical 
Journal, July, 1854.) 

I have not myself seen a case of epilepsy in which this 
diet has been given what I should regard as a fair and 
satisfactory trial; with the poor the difficulty too often is 
that they can’t, and with the rich that they won't, and 
imperfect half-hearted trials are not of much value. 

Meanwhile I look upon a distinct connection with uric 





acidemia in any case as an indication for such a diet, and 
hope to meet with some cases in which it can be done as 
thoroughly for epilepsy as in my own case for headache, and 
possibly a diet in which milk is the only animal food may 
sometimes be necessary in epilepsy. 

The treatment of the mental depression of uric acidzemia 
presents no special points; once the diagnosis is complete it 
is that of uric acidemia above given: Ist—Remove the 
stores of uric acid, if any, and then get on to diet, and here 
again Prof. Lange and Dr. Broadbent have recorded good 
results from a milk or farinaceous diet. In slight cases due 
to temporary causes a course of acids and salicylates will 
sometimes work wonders. 

With regard to the effect of acids in mental di pre ssion | 
will just relate one fact which seems to me of interest as 
tending to show how general and widespread is the action 
of uric acid on the mental condition. 

In a review of some of my writings in Prager Med. 
Wochenschr., 1889, No. 28, Dr. G. Hofmann mentions, in 


reference to the effects of acids on the mental condition as 
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given in my paper in the Practitioner (previous reference), 
that in Western Bohemia the good effect of acids on the 
mental condition has passed into a proverb, which he quotes. 

And since I have come to understand the excretion of 
uric acid and the influence of meals upon it, especially its 
excessive excretion in certain hours of the morning and 
afternoon with a corresponding temporary uric acidemia, | 
have been able to recognise the results of this uric acidemia 
in myself and others to a much greater extent than was 
previously possible, and I have no doubt that the man who 
falls asleep over his paper after breakfast, or yawns and 
stretches and is unfit for good mental work for an hour or 
more after lunch, is not suffering from dyspepsia but from 
uric acidemia, though of course if he has dyspepsia the 
uric acidemia will be increased in consequence of it. 

In conclusion, I will say that I look upon these functional 
disorders as the result of the vascular conditions produced 
by uric acidemia, the exact nature of the disorder—whether 
headache, epilepsy, or mental depression—being determined 
partly by the intensity of the uric acidemia and partly by 
the anatomical and physiological relations of the vessels and 
nerve structures concerned, and that these latter, being 
inherited, determine in several succeeding generations the 
nature of the disturbance which uric acidemia will produce. 

That the uric acid and its excretion is in no way 
dependent on the nerve centre, but that ifthe uric acid 
is removed its vascular effects and their secondary results 
will disappear, provided that during the action of the uric 
acidzemia no lesion of structure has been brought about. 

On the other hand I quite believe that the structure of the 
nerve centres and the distribution of its vessels not only 
determines the kind of disturbance which uric acidemia 
will produce in any given case, but also explains why one 
individual suffers in this way from functional nervous dis- 
orders, while another with about as much uric acid in his 
body and blood escapes. (The escape is, however, only 
relative, in so far as the symptoms are too slight to attract 
attention, but the action of uric acid on the vessels is, I 
believe, universal). 

VOL. XIV. ( 





95 URIC ACID IN DISEASES OF THE NERVOUS SYSTEM. 


I am also aware that when the nervous system is 
depressed by fatigue, deficient food, \c., a smaller amount 
of uric acid in the blood will suffice to produce disturbance: 
of function than at other times; but nevertheless it is 


practically true that if ume acidwmia is_ prevent 


nervous system will not itself originate these disturbances, 

and that this knowl dge of the effects of uric acidemia O1Ves 

complete power to produce or remove the vascular conditions, 
T 


and the hervous dis re rs, which are secondary tO the 


conditions, a a large extent also within our power. 








Clinical Cases. 


KATATONIE. SEQUEL OF A CASE. NECROPSY. 


F.R.C.P. (LOND. 


Ir may be of interest to complete a case already reported, by 


ne necropsy notes 1n abstract. The clinical features and hist ry 


this case were described by me in this journal.'' That report 
rried the case to the time it was written, September 1889. Sub- 


juently, the patient at times would querulously stop one to 


emand satisfaction as to his release, and would declare that 


‘a fine game”’ was being played with him. His statements were 
! 


and hands purple; the pulse varied from 128 to 118 per minute ; 


tereotyped. Now and then 


he refused food for a meal or so, on 
me of these occasions alleging tl t he had not any appetite, on 
it the food was not good cal ele 
He fell ill and died during the influenza epidemic here in 
uary, 1890, but co-existent muco-colitis yielded part of the 
ptoms and part ¢ f the lesions observed. Preceded by some 
rexia and slight vomiting, this acute illness began on the 
rning of the 21st. Shortly after taking part of some fluid food, 
rapidly became bluish and livid in the face, and had dyspnea, 


ith a noisy respiration of 33, a pulse of 96; pain in the head, 


i 


houlders, chest and sides of trunk, but chi fly in the che st; cold 


et, rigors. He was put to bed, hot bottles were applied to the 
et, and a mixture of brandy and carbonate of ammonia was 


given in small repeated doses. A watery fluid and the food taken 
vere vomited. And now for a time the lips and face were livid, 


it the respiration sank successively to 30, to 22 and to18; the 


ntense pain in the chest was relieved, and for the time the facial 
; 
l } 


lividity nearly « 


} 


isappeared. The heart sounds and respiratory 


unds were enfeebled, and the pulse was almost imperceptible 


at wrist. Temp. 104°5°. Hst. quinia, grs. iv. At noon he felt 


ill all over; ’’ had nausea and pain in the head; the breathing 


vas too audible, but was only 15; the pulse was 120. There was 































































100 CLINICAL CASES. 
cough, with watery frothy expectoration. The worst pain was 
opposite the middle of the sternum. Over the lower and posterior 
surfaces of the lungs were small dry rdles. To be sponged every 
hour with tepid water and have encmata of peptonized milk every 
three hours. P.m. temp., 103°5°. During the night had eight 
muco-sanguineous stools. 

22nd.—A.m. pulse, 115, resp. 30, temp. 102°5°. Is taking a little 
egg and milk, and stimulating mixture, and now and then a 
nutritive enema. Still has some muco-sanguineous stools. 
Abdomen poulticed ; two draughts, each of grs. iv. of quinine ; 
tepid sponging all over every hour. P.m. pulse 118, resp. 36 
temp. 103°2°. 

23rd.—Still inclined to vomit; with difficulty induced to take 
milk, egg and coffee. It taking small doses of tr. opii and vin. 
ipecac. Pulse 120, resp. 42—later on 52, temp. 101°5°. Hands 
livid, purplish ; face dusky and livid ; pulse almost imperceptibl 
tendency to cardiac and respiratory paralysis; heart and lung 
sounds feeble; pupils dilated. To take brandy, carbonate of 
ammonia and sp. extheris. P.m. pulse 135, resp. 54, temp. 98°9°. 
Takes milk and above mixtures. Hasthroughout the illness had 
special attendants day and night. Still complains of pain at chest 
and has dysphagia. During illness has had and still has many 
perversions of sensibility, especially of taste, and delusions with 
regard to what is given him; ¢.g., he says milk is not milk at all, 
nor is anything offered to him accepted as what it purports to be, 
but is purposely tampered with, he alleges. His chief sufferings 
have been from dyspnoea and respiratory and cardiac oppression, 
and lividity has been marked nearly throughout. Latterly, the 
legs have become mottled with purplish patches, and the hands 
cold and clammy. Gradually becoming worse, he dies early on 
the morning of the 24th. 

In the following necropsy-record the principal noteworthy 
points are: 

(1) The deviations from normal type, or atypical peculiarities, 
of cerebral fissures and gyri, in relation to the patient's criminal 
and insane antecedents, described in the former communication 
to this journal. 

In relation to katatonie: (2) the existence, at the anterior 
part of the inferior and mesial surfaces of the cerebral hemi- 
spheres, of patches of what I' have termed ‘adhesion and de- 
cortication ;’’ namely, adhesion of pia to brain and separation of 
superficial layers of the grey when the membranes are stripped 


' Journal of Mental Science, January, 1876, and April, 1878. 
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ff. Also (3) the slight thicke ning and opacity of the pia-arachnoid 
over the brain base; and great thickening, toughness and opacity 


ver the supero-lateral, fronto-parietal region, with corresponding 
pial edema, over-easy removal of meninges, and wasting of gyri. 
Also (4) the cortical microscopic il é ppearances. 

(5) The brain gens rally firmish. The brain also congested 


t least by the final illness and mode of dying ; and some evidence 
f old hype remia, &e. 

(6) The thick heavy calvaria of rounded triangular shape in 
ansverse section, the rounded apex represel ting the forehead. 


Necropsy fifty-eight | ; after death.—Well-nourished ; rigor 


tis ; much purplish hypostatic lividity ; also irregular, purplish 


ttled discoloration of the limbs. 


Head.—The posterior part of calvaria is the widest, the parieta 

\inences being very far back, ; nd immediately behind them the 

steep occipital declivity ; thus the cross-section of the calvaria 
s the shape of a triangle with rounded angles, the apex in front. 
\ il parts ol the cr sectl the calvaria is thick, especially in 


e frontal region and in the posterior parietal; the thickening 
: , 


i 
he last-named is congested. 


ffects both tables and the diplée. 
| 


Che skull is fairly symmetrical on the two sides; the weight of the 
] tion removed at usual level is 17 ozs. 


The dura-mater is slightly thickened ; in the falx cerebri is a 
limpet-shell-like osteoma; the lateral dural sinuses are full of 


lark blood and clot. The dura lining the front and middle re gions 


f the base issomewhat thickened, and has a slight rusty stain on the 


j free surface. The arachnoid is thickened over the interpeduncular 
space, and over the orbital surface is somewhat opaque, thickened, 
d tough There is some wasting of the olfactory bulbs and 


ul 


t ) 


tracts, and part of the former remain adherent to the skull when 
the brain is removed. Over th > tip ot ¢ ach frontal lobe is a bone- 
like plate in the pia-arachnoid, oblong, thin, and in area about 
equal to a circle of + or 4 inch diameter. A third similar, and 
similarly situate, but smaller, plate is also found near the tip of 
the left frontal. There are slight adhesions between the two 

ntal lobes ; and some adhesion and decortication (see below). 
Considerable opacity of arachnoid over upper and lateral aspects 

frontal and parietal regions, ending pretty sharply opposite the 
parieto-occipital fissure. The same tract of the pia-arachnoid is 
-onsiderably thickened, tough, and leathery, and separates with 
too much ease from the surface, a little watery fluid draining 
away from the sulci as the tunics are peeled off. These changes 
are chiefly marked over the middle of the lateral region and 
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posterior part of parietal. The pia is congested; the meningeal 
veins are much congested, especially behind. These meningeal 
changes are fairly symmetrical on the two sides. Althoug 
nearly free from these changes, the occipital meninges separat 
with abnormal ease. 

The sulci are somewhat rounded, and the convolutions som« 
what wasted in the supero-lateral fronto-parietal regions of the 
cerebrum. In the cerebral cortex, the grey matter is of f 
depth, shows some vessel-contents visible to the naked eye, Is ¢ 
fair colour and stratification, and of fair consistence, or perhaps 
very slightly of increased consistence (considering the intery 
since death). The grey matter of orbital surface is perhay 
slightly bluer and redder than that of upper surface. In th 
right hemisphere there is some adhesion and decortication ove) 
the anterior curve of the gyrus fornicatus, and over the marginal 
gyrus adjoining the lower part of this, and over the back part . 
the gyrus rectus, and over part of the insula. On the left side 
the gyrus rectus is similarly affected at its back part, and th 
gyrus fornicatus and insula are affected similarly in kind, bu 


much more slightly in extent and degree. In the white cere- 
bral substance are—stringy clot in the vessels, numerous puncta 
cruenta, and a congested appearance ; the consistence firmish 
Basal ganglia firmish and of fair vascularity. Hpendyma of 
lateral ventricles well defined; some distension of Galen’s veins; 
velum interpositum thick and tough 


Cerebellum.—Meninges firm over its inferior surface, and 
when being cut resist toughly. Cerebellar substance slightly 
firmish, and, relatively to cerebrum, a little pale. Ependyma 
of fourth ventricle slightly indurate and opaque. Pons and 


medulla oblongata firmish, of pale pink hue. Weights: entir 


( 
encephalon, «ue., as re moved, 52 ozs.; right cerebral he misphe re 
22 ozs., left ditto 213, cerebellum 5} ozs.; pons and medulla 
oblongata just under 1 oz. 

Microscopic.—Back part of left superior frontal gyrus. The 
specimen was kept too long in spirit and weak chromic acid 
solution, and some of the changes may be artefact. 

The bases, especially of many of the cortical nerve-cells, are 
surrounded by vacuoles; this affects large and medium-sized cells 
Many of the cells, perhaps especially in the fusiform-cell layer, 
are dull, opaque, having most of the protoplasm so highly stained 
with aniline blue-black that the nucleus is obscured, and the cells 
vet a dark and very slightly and factitiously quasi-granular ap- 


pearance. Other cells show a large, more deeply-stained nucleus 
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blood and clot. Dark, mingled with firm pale, clot in pulmonary 
arteries. Firm, pale pre-mortem clot in, and adherent to walls 
of, right ventricle; and in pulmonary veins. Opacities in coronary 
arteries, aortic sinuses of Valsalva, and anterior flap of mitral 
valve. Heart-muscle unduly friable. Weight 6} ozs. 

Tracheal mucosa reddened and swollen, and also is that of 
larynx above the vocal cords. 

Left lung.—Bronchial mucosa reddened, lined with a_ littl 
blood-stained secretion, and swollen. These changes extend moi 
or less to the minute bronchioles. Venous blood exudes from t] 
surface of sections of the lung. The postero-inferior portion ¢ 
the lung is darker than the rest, and less crepitant, and is slightly 


both collapsed and congested. Weight 151 


Right lung.—Some wey uritic adhesions at posterior part of 


apex ; old sears and slight traces of former tubercle a ape 
In the posterior part of | ower lobe are » patches of llapse, pn 9 
congestion and cedema. Weight 18 OZS. 

Abdomen. Spl en, firm, of chocolate hue, 6! ozs.; slight oval 
capsular t hickening, and pigm ented spots. Left , O OZs.. 


capsule separates fi fairly Right kidney, 53 ozs., surface mottled 
by patchy congestion. ‘Sie r, centres of acini « rested; gall 
bladder full of dark treacle-like bil 

In the colon are scattered ens remic, swollen, « 

f the mucosa, here and there denuded of « pithe lium, or } artly sO 
Some of these small areas are darker: and of dé p da k-reddish 
hue, as a background, covered with a delicate film of ashe n color ur; 
and here the surface is slightly roughened by the epithelial 
alteration, destruction, and shedding. These changes are well- 
marked in the transverse colon, are much the same in its des- 


cending portion, but less in the ascending. 











CASE OF TABES DORSALIS. 


Y J. MICHELL CLARKE, M.A., M.B., M.R.C.P., 


the following case of Tabes Dorsalis, the presence of nystag- 


1s, th persistence In some degree of the knee-j¢ rks, and the 
lominance of symptoms in the upper extremities afford unusua 
ures in the course of this disease. The patient, a warehouse- 
ved fifty-three, first came under my observation on October 
1888, and has been constantly under my care since. Except 
his mother suffered from asthma, that two brothers died in 

y, and that one sister has dropsy of cardiac origin, his family 


y gave us no information. No member of his family had 


iffered from any nervous disease, nor from gout nor 
isin, his grandpa ts on both sides dying at an advanced 


He had always been very healthy until four years previously, 
aking his right leg. To this fall he 
tes his illness, as he says, that ‘it shook his nerves all 

He is a very temperate man, and has never had syphilis. 

1 enquiry, however, elicited that fora year before the 
had suffered from burning pains in the arms and hands, 
d this must be therefore regarded as the first symptom of the 
sease, the course of which was probably accelerated by the 
lent. After t injury he suffered from general weakness 
1 numbness of arms and legs, with well marked girdle pain, 

t 


treat toe joint, and from shooting 


] + + . ] 
a ** rheumatic ul In rign 


_ = 4 
1s in arms and legs, followed by a feeling as if cold water was 
of poured over him. For two years he had been giddy, 
specially in the dark, with a tendency to fall on closing his eyes; 


past ten months there had been diplopia. He had not had 
Ipitation, nor of sickness; micturition was normally 
‘formed ; habitual constipation ; sexual power good. 

On examination he is a tall man, and looks older than his 
ars. His gait is feeble and uncertain rather than ataxic, when 
tries to walk with his eyes closed he is very unsteady, and 


} 
} ) 


is then some ataxy of movement. He is unable to turn 
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self. He 


round quickly without 
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eatching hold of something 


Romberg’s symptom is well marked. 


At this date there 


movements 


posture, and 


weights; the 
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atime. The effect of suspension was seen 


as regards the legs, he was able to walk 


e strongly and steadily and for greater « 


made; cold is felt 


nity n 


} 


list 
ciddiness in the dark ; 
he could stand steadily with the feet 


ances, the giddiness 


sed for five minutes. Since the sus- 
to walk about easily, and for con 
t 1e, und has lost completely the 
s, so that the general effect as regards 


her hand the arms grew 


y. On the ot 


vastric 


c nd severe 


LOTes | l 
days, during which he was exceedingly 
e time afterwards. In October, 1889, 
s in the arms and severe girdle pain, 
le was left off as the treatment seemed 
; be ficial action « tiie leg sympt ym and 
sat all, at any rate in the directi 
iss of sensation other than subjective 
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| 
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but sl wly in used his state has 
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ation, Februa y 6th, 1891, he 
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but 


o distinction between hot and cold 


‘ ] 
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as hot. As regards pain, sensation is 


lost over palms and palmar aspects of fingers, and elsewhere is 
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right thumb. 
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position of the limbs is entirely lost, so that without sight he 
cannot say in what position his arms lie. He cannot distinguish 
between the weight of a shilling and of three sovereigns piled one 
on the other. Coarse movements are periormed by the aid of 
sight, but very vaguely and imperfectly without it. Finer move- 
ments, such as picking up a small object, writing, or buttoning 
his waistcoat, are impossible. When he tries to slowly touch his 
nose with his forefinger, the movement is interrupted by ataxic 
jerkings, apparently with the object of preventing the too rapid 
movement of his arms. These jerkings sometimes give an appear- 
ance of coarse tremor to the movement, and when he holds out 
his hands, slow movements of extension and flexion of the fingers 
occur, which resemble athetosis, but are not rhythmic, and evi- 
dently result from involuntary irregular relaxations and contrac- 
tions of the muscles. This may be compared with the great 
difficulty he has in relaxing a contracted muscle at will. When 
he sits up and closes his eyes, some tremor of the head and neck 
becomes obvious. 

The muscles generally are weak and flabby, with exaggerated 
idio-muscular irritability, the pectorals are rather small, and 
show very well the phenomenon of myoidema. On the other 
hand, all the tendon reflexes are absent. 

Legs and Trunk.—Some defect of sensation to temperature over 
feet and legs, over thighs and trunk normal; sensation to pain 
fair, to touch defective over lower extremities generally. 
Two points are felt as one over the soles of the feet; on the 
dorsum they are distinguished at a distance apart of 7-8 cc. ; on 
the legs, outer side, 12; inner, 11 cc.; thighs at 4-5 ec., 
and there is distinct delay in appreciating and localising a touch - 
over abdomen and back sensation normal, muscles of legs well 
nourished, movements strong, with little or no inco-ordination, 
and no loss of muscular sense. The right knee-jerk can 
occasionally be obtained, but is often absent ; the left present, 
but weak, and can always be brought out if the patient performs 
a voluntary movement. Tickling the soles of the feet excites a 
contraction of the anterior muscles of the thigh. Cremasteric, 
gluteal and plantar reflexes normal. The muscles generally 
react too readily to percussion on their mass. 

Mr. C. H. Walker, the ophthalmic surgeon to the Hospital, 
reports as the result of his examination of the eyes, that both 
pupils are slightly irregular in size and shape :—R. 5mm. diam.; 
L. 4-5 mm. diam.; R. hazel grey; L. hazel brown in colour. 
Neither act to accommodation. R., no reaction to light; L. acts 
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to light fairly. In both eyes there is fine lateral nystagmus, 
which is not constant, but occurs from time to time, and is 





especially brought out after rotating the eyes several times 
laterally. There is occasional tremor of the orbicularis palpe- 
brarum—most marked on the left side —coincident with the 
nystagmus. The left eye is on a somewhat higher level than the 
right—about 2 mm. higher. The right external rectus is com- 
pletely paralysed, with corresponding diplopia. The lenses show 
a few fine cortical opacities. The optic discs are not atrophied, 
and show no sign of past neuritis, though they are a little 
irregular in outline. Fields of vision almost normal. Myopic 


astigmatism of slight degree in both eyes. 


—~- 


The nystagmus was not present when the patient first came 
under observation; it was first noticed about eighteen months 


ago, but as stated above, the right eye from the first, when 
directed into the inner canthus showed two or three jerking move- 
ments before settling down. Possibly, the fine opacities in the 
lens, acting together, with imperfect co-ordination of the ocular 
muscles, may account for it, just as nystagmus is often observed 
in young children who have had corneal opacities from an early 
ive, before the centres for the movements of the eyeballs are 
fully organized. So that in this case I should conclude that the 
origin of the nystagmus lay in the imperfect impressions of the 
muscular sense, reaching the centres from the ocular muscles 
together with the presence of opacities on the lens. The move- 
ments consist of a very fine and rapid motion horizontally. 




























































A TREADLER’S CRAMP. 





CASE OF 





R. RIVERS, M.D. 





J. M., aged fifty-six, was admitted into the National Hospital 
for the Paralysed and Epileptic on January 30th, 1891, under the 
care of Dr. Hughlings Jackson, at whose request I publish the case. 
The patient was shown by Dr. Jackson and myself to a meeting 
of the Neurological pociety on March 5th. 

The patient has been a handloom weaver from t 


} 


e age of six- 
teen. At his work he stands leaning back against a rail, using both 
hands and working the treadle principally with the right leg. 
Ten years ago he began to make mistakes in his work, which at 
first he attributed to some defect in his machine. \fter a time 
the right leg became lame in walking, and he then found that the 
mistakes in his work had been due to imperfeet treadling with that 
leg. The difficulty gradually increased, and he has now been 
unable to work for five years 


The difficulty occurs at the commencement of the movement 
of flexion of the hip and knee, which corresponds to the upward 
motion of the treadle, the extension or downward movement being 


] ] 


unaffected ; the flexion of the limb when treadling is performed 
with great difficulty, as if some resistance were being overcome, 
the thigh becoming inverted during the process. 

The spasm can be lessened by supporting the lower end of the 
thigh, and especially when any pressure is exerted on the popliteal 
space. Dr. James Taylor informs me that he has observed a 
similar phenomenon in a case of hammerman’s cramp, in which 
pressure over the median nerve completely abolished the spasm ; 
whether in the present case the improvement is due to any 
pressure on the nerve I have not been able to determine, but am 
inclined to attribute it solely to support of the limb. 

The patient walks leaning forward and using the right leg very 
stiffly. He goes upstairs with difficulty ; downstairs easily. 
That the gait should be affected is in accordance with Dr. Poore’s 
observation that, while in an occupation spasm, like writer's 
cramp, in which the movements concerned are fine, the affection 
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it 
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usually, though not invariably, limited to the act of writing; 


1 those in which the movements are large, as in hammerman’s 
‘amp, the limb suffers for modes of action other than that of the 


scupation. Since both walking and going upstairs involve 


xion of the limb similar to that which occurs in treadling, it 


ight be expected that they would suffer in this case. 


The left limb is used normally. The tendon jerks are equal and 


ot exaggerated. Certain muscles show decided changes in their 


ctric irritability; the right glutei require a much stronger 
radic current than the left, and the right hamstring muscles do 
ot act as readily as those of the opposite side. These muscles 


ow diminished galvanic irritability, but without any qualita- 


1 1 1 


ve change, and ar ulso Wasted as compare d with those of the 


} 


++ ' + | . + ] 
eft side. Similar changes in the electrical reactions of the 


iscles were observed by Dr. Taylor in the case of hammer- 


S cramp aboy itioned 
hat there should be these changes in some of the muscles is 
lence in favour of the view advanced by Dr. Hughlings Jackson. 
msiders that the affections known as occupation spasms are 
ie to defective action of some elements of the spinal centres, or 
hol iogues |! up 
faking the ca ( writer’s cramp, there is, Dr. Jackson 
pposes, atrophy of a few elements of the anterior horns for the 
st special mov nts of writing. In the attempt to write 
is over-development of other, more general, movements of 
sa musel 


least many of 
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SEMEIOLOGY OF SLEEP. 


BY DR. PAUL BLOCQ. 
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Translated the original MS. by 


IN a large number of maladies, natural sleep presents 
various modifications, such as insomnia, twitchings and 
startings, morbid dreams and nightmares, the semeiological 
value of which we shall first consider. 

Again, there exist states of true pathological sleep; 
hypnotism, vertigo with paralysis, narcolepsy, hysterical 
sleep, hypnotic sleep, somnambulism—which are more 01 
less analogous to sleep, and of which we shall in the second 


part point out the differential characteristics. 


L | 


Insomnia is the more or less complete privation of sleep. 
As a general rule it depends upon conditions which keep 
up cerebral excitability. In this respect it is necessary to 
remember that the duration of natural sleep is variable, 


4 
according to individual idiosyncracies. 

Although insomnia appears in the majority of acute and 
chronic diseases, it is, in certain cases, none the less a 
symptom of real importance. 

Certain causes, predisposing to insomnia, are well recog- | 
nised; emotional persons and old men are particularly ; 
subject to it; so also, occupations which necessitate a large j 


amount of brain work or compel late hours, would be 





equally predisposing causes. 
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'This paper forms part of a treatise on tl 
Nervous Diseases,” 








hich will shortly be published (in cor 
Onanoff), by M. Masson in Paris. 
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The determining causes have been divided according as 
they consist of excitations arising in the nerve centres 
themselves, or as the result of peripheral impressions trans- 
mitted by the nerves; or lastly, as they atfect the brain by 
means of an alteration in the blood. 

The majority of affections of the brain itself or of its 
membranes are causes of insomnia. Nevertheless, some of 
them only appear to act by the painful sensations to which 
they give rise; in others, loss of sleep appears as an essen- 
tial symptom 

Among the former it will be sufficient to mention 
meningitis, encephalitis, cerebral syphilis and tumours. In 
the two last cases the insomnia acquires a certain semeiolo- 
gical value, as it is evidence of the intensity of the head- 
ache, of its nocturnal character, and may, perhaps, be a 
guide as to its duration. 

Among the latter group one may mention the com- 
mencement of a great number of cases of mental alienation, 
and it is from this point of view, namely of diagnosis, that 
insomnia is interesting to consider here. 

Among the peripheral excitations, pain comes in the first 
rank, whether caused by a wound or neuralgia. A certain 
umber of cutaneous irritations may also be mentioned 
All these instances, which it would be wearisome to enume- 
rate, are only important with regard to their differentiation. 

Alterations of the blood, which give rise to insomnia, 


the first instance consist only of disorders of the 


may in 


circulation, and from this point insomnia may also be of great 


diagnostic value, for it is important to know that it is 


frequently the first sign ofan attack of syncope. Alterations 
of the blood due to infections and intoxications cause 
sleeplessness. {mong the former we may mention, in 
particular, typhoid fever, of which sleeplessness is often an 
initial symptom ; also acute secondary jaundice is frequently 
ushered in by insomnia. Among intoxicants it is scarcely 
necessary to mention coffee and tea. 

Lastly, there exists a kind of essential insomnia 
generally, it is true, appearing in those persons with a 
hereditary nervous temperament in whom it is impossible 
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to point to any direct cause to which one may, with any 
precision, attribute the trouble. 

Twitchings, Startings.—In natural and sound sleep 
the body is in a state of relaxation, inert, and subject 
only to the laws of gravity. Nevertheless, by reason of 
the special mode of cerebral action, which characterises 
it, the excito-motor power of the cord is increased, which 


gives rise to exaggeration of reflex activity and to the 





frequency of twitchings and jerkings, the semeiological 
value of which is thereby greatly diminished. 

In this respect they may be considered as transitional 
phenomena with regard to insomnia, of which they repre- 
sent the shehte r forms, proceeding from the same causes 

Dreams.—Between certain dreams or visions, which 
may be considered normal, and nightmare, the pathological 
nature of which is sufficiently indicated by the name 
* nocturnal asthma,” which is quite as frequently applied 
to it, the limit is so slightly defined—at least from the 
point of view of their symptomalogical value—that we can 
study both under the name of ‘“‘ morbid dreams.” 

This point of pathology has not yet been examined as 
it ought to be. However, it should be noticed that the 
majority of the maladies have a slow onset, and their 
symptoms remain for a long time unnoticed. Now it is 
possible that though unnoticed in the waking state, the 
pathological disturbance becomes sensible during sleep, and 
thus produces dreams to which their relations with the 
affected organ give a real semeiological value. On the other 
hand, dreams assume very special characteristics in certain 
neuroses (hysteria), intoxications (alcoholism); in fact, in 
those already predisposed they may have an influence upon 
the form of the nervous affections (hysterical paralysis, 
hallucinations, forms of mental aberration). 

In the disturbances of the circulatory apparatus the 
dreams are frequently very short, and terminated abruptly 
by waking with a start. They bear upon tragic events, 
are accompanied by anxiety, and fears of death are 
prominent. 

Affections of the respiratory organs produce horrible 
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dreams. They are those in which one notices nightmare 
in the pathological sense of the term. The dream is often 
about animals, which the dreamer imagines he sees seated 
on his chest, or fastened to his throat, followed by extremely 
painful sensations of suffocation and anguish. Certain 
kinds of dreams also are more or less usual in persons the 
subjects of disturbances of the dige stive organs, more 
especially of the stomach. According to several authors, 
the nocturnal terrors of children point to intestinal indiges- 
tion. Dreams associated with disorders of digestion are 
usually connected with gustatory hallucinations accompanied 
by sensations of weight in the epigastrium. 

But it is most especially in nervous affections that 
dreaming acquires a semeiological importance. The repeti- 
tion for some time prolonged, of the same nightmare, is by 
tself equivalent to what is called ‘“ signs of degeneration.” 
There are cases of this kind in which a nightmare instals 
itself, so to speak, permanently, and for years regularly 
torments the person. On the other hand, in certain morbid 
conditions such as hyste ria, one notices a constant habit of 
terrifying dreams with visions of animals, just like those of 


Ucoholism. In these cases the dreams may be followed by 


pal ilvsis or abasi i. It is als » to be notice a that Mm cases of 
paraplegia of a similar nature it is unusual for the patients 


to dream of walking 
Finally, it is necessary to mention the dreams in hystero- 
traumatism, which are almost always said to give rise to the 
eurosis and have such constancy that they should be 
enumerated amongst the symptoms. Let it be added, that 
mental aberration and general paralysis may be ushered in 
by strange dreams curious in relation with the ulterior hal- 
lucinations, and that the dream, in this respect, would have 
a certain influence over the development of the delirium. 
As to alcoholic intoxication, it is known that it produces 
among other symptoms frightful dreams of animals, rats, 
mice, &c., at other times the dreams relate to the occupation 
of the patient. However that may be, the peculiarities of 
the dream have sufficient importance in the diagnosis of 
alcoholism to prevent negligence in seeking for them. 































We must classify as pathological sleep a certain numbe 
of states more or less analogous to sleep but very different 
from natural sleep, and it is very important to know how to 
differentiate the one from the other. 
the vertigo of paralysis, narcolepsy, hysterical sleep, hypnotic 
sleep and somnambulism. 

The sleeping sickness (MacCarthy), or ‘‘ sleeping dropsy”’ 
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They are, hypnotism, 


of negroes, is prevalent on the western coast of Africa. 


Three degrees can be distinguished between the tendency 
to drowsiness and complete lethargy. 
of the disease consists in the eyelids being half closed at 
the same time the 
ness, at different times of the d Ly ; 
almost continuous, the patient with difficulty aroused to 
Finally, 


the sleep becomes persistent, and different excitations no 


eat, and falls asleep again almost immediately. 


longer have power to arouse the patient, who thus suc- 
cumbs after a sleep lasting for 
senting in certain cases a notable diminution of temperature. 
This affection is unaccompanied by motor or sensory dis- 


turbances, and has a mean duration of three 


The first sylmpton 


fit of drowsi- 


then these fits become 


four days, 


or four months. 


The characters of this condition are so pronounced, and 


geographical distribution even so exact, that it is unneces- 
sary to discuss its differentia 


Paralysing vertigo has been observed 


diagnosis. 


endemically in 


Switzerland, and appears to be a modified form of the 


ceding attection. 


This 


enfeeblement of the muscular syst 
and double ptosis. 
always terminates favourably. 
conveni nt to mention another variety, described by Garget, 
occurring in a person who, after an explosion, was seized 
with violent excitement accompanied by diplopia and visual 


troubles. 


with ptosis, progressive muscular 


affection 


Following on this, double occulo-motor paralysis 


apathy and tendency to sleep. 


headache, 


some 


Staggerln 


months, 


relation to this, 


weakness with intellectual 
There were no paralytic « 


vertig 
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ensory troubles. The patient after some ré lapses and re- 
missions slept for five months and then died. This affection 
seems to be related to acute poliencephalitis (Mauthner) ; it 
is comparatively rare, but it is, nevertheless, necessary to be 
warned of its existence in order to avoid confusion with 
the following forms. 
Narcolepsy would not constitute a pathological entity but 
nly a symptom (unlike insomnia), possibly appearing in 
widely divergent cases. It consists essentially in a patho- 
jical exaggeration of the desire to sleep. The tendency to 
sleep is constantly seen in the youth of both sexes; it is 
esistible, comes on for the most part suddenly, it recurs 
metimes at veryshort intervals, and with sufficient strength 
cause the patient to yield inevitably as soon as it is felt 
Ballet). The tend ncy t » slec p is sometimes spontaneous, 
others it is brought about by the most diverse external 


uences, movements or emotions. It 1s more or less 


dition to deep sleep. This sleep has in other respects a 
mal appearance. The patient does not dream, and he 
only be awakened by the most energetic excitations. 


The condition of 1 ‘olepsy has been met with in a certain 


tense as the case may be, varying from an apathetic con- 


] , 4 oh . ; 
unber of cases in which it was impossible to make out any 
morbid alteration ; most frequently it is a question of 
cardiac affection, of dilatation of the stomach, of general 


sity, of diabetes, or of hereditary neuropathy. 


The diagnosis of narcolepsy would in itself be easy, but 

is sometil sn difficult to make out the morbid con- 
dition giving rise to it. For this purpose one should not 
neglect to make a careful examination of the heart, digestive, 


functions, and more especially of the urine, for this has 


proved the presence of diabetes which up to that time had 
been unrecognised. We consider that hysterical sleep, as 


llas the different varieties of hysterical somnambulism 


which some authors have classed as narcolepsy, has suffi- 


} ciently pronounced symptoms of its own to merit a special 


cle SC] iption. Inde r d. We place ji iste rical apoplexy along with 


hysterical sleep, as it is impossible to differentiate them 
} sographic lly, acc rding t » the teaching of M. Charcot, for 
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it is a question of one and the same morbid condition; the 
only difference being that in a case described under the 
hame of hysterical apoplexy (Debove and Achard), the slee p 
attack has a sudden onset and is followed by hemiplegia, 
while this paralysis may be absent in other cases. 

Ina oreat number of observations the attack of sle« p is 
preceded or followed by usual phenomena or by premouitory 
indications of a convulsive attack and habitual hysteria. At 
other times the onset 1s sudden, and analogous to that of 
apoplexy due to cerebral hemorrhage, and one may se 
vy be 


patients who are attacked by it fall suddenly, it ma) 
in the midst of a conversation, or in the midst of then 
occupation. 

yn after the attack. 


Again, the sleep crisis may come 
The sleep having once come on, the patient usually has 
a placid expression, but sometimes the features are a litthk 
drawn ; the respiration is not stertorous, and the patient does 
not snore. The limbs may be quite limp, or, perhaps, mor 
frequently in a state of general rigidity; it may attack th 
lower extremities only, or even a single limb. 

One constantly notices a kind of vibration of the eyelids, 
the more so on atte lpting to open the eyes, which conve ror 
upwards and inwards. Trismus exists in almost all cases 
(Gilles de la Tourette). Respiration is regular, the puls 
quiet, the temperature may rise a degree and some tenths 
(38.9), but never more. The urine is passed in the bed, and 
it has a chemical composition characteristic of the convul- 
sive attack ; it is diminished in quantity and in its consti- 
tuents, and there is an inversion of the formula for the 
phosphates (Gilles de la Tourette and Cathe lineau).! The 
sleep is also characterised by this fact, namely, the strongest 
excitations—noises, inhalations of irritating vapours, fara- 
disation of the skin, nerve trunks and of the muscles 
produce no reaction. It is equally noticeable that during 


' These authors have observed that the relative proportion of the earthy 
phosphates to the alkaline phosphates contained in no? rip lto3; 
but in hysterical urine during the attack the proportion is equal. It 
alteration that they refer to by the term “inversion of the formula of the 


phosphates.” 
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the sleep one often sees the patient execute certain move- 
ments, as opisthotonos, movements of salutation, &c., at 
regular intervals without awaking. 

Lastly, there sometimes exist hyperesthetic points which 
are at the same time hysteria-producing zones, pressure 
upon which brings on an attack which puts an end to sleep. 

This condition should be differentiated from natural 
sleep, from coma, and from the other pathological conditions 

sleep previously mentioned. 

Natural sleep terminates under the influence of various 
excitations of the senses » fact which is sufticient to dis- 
tinguish it. The knowledge of the antecedents and of the 

ynmencement of the attack, if 1t was ushered in by an 
hysterical crisis, would usually be sufficient to establish the 
but in the absence of these points hesitation 
uuld be possil le One would then have to rely on the 
neral aspect of the patient, on the temperature, on the 
presence of rigidity (trismus, contracture, palpitation of 
the eyelids) and on the alterations of the sensibility, in order 
to dlagnost it from coma. 

In narcolepsy the sleep is neither accompanied nor fol- 
lowed by hysterical phenomena; it presents none of the 
preceding characteristics. In the following paragraph we 
shall see in what way it is distinguished from hypnotic 
sleep. 

Hypnotic sleep presents very various phenomena, accord- 
ing as it is observed in different individuals, and, moreover, 
it assumes very distinct forms. It can be divided at tlie 
outset into grand hypnotism, petit hypnotism. 

The ‘“ grand i jpnotisme * (Chareot) occurs in hyste rical 
persons. It ¢ prises three pe riods or phases, each possess- 
ing somatic characters peculiar to itself; (a) the lethargic 
state ; (bd) the catal ptic state ; (c) the somnambulic state. 

We shall only describe here the two first states, the third 
be ing more appropri ute ly considered in the paragraph below, 
under the heading of somnambulism. The commencement 
of the lethargic period of the grand hypnotism is frequently 
marked by a deep inspiration, accompanied by a slight 
laryngeal bruit, and it is not uncommon, at the same time, 
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for a slight froth to appear on the lips. The eyes are closed, 
the eyelids vibrate slightly; the head, the trunk, and the 
whole muscular system are in a state of complete relaxation ; 
anzsthesia is complete. The characteristic sign of this state 
is the property which the muscles possess of contracting 
under the influence of mechanical stimuli, applied either to 
the muscles themselves or to the nerves distributed to them 
(the neuro-muscular hyper-excitability of Charcot). If a 
certain amount‘of pressure be applied to the belly of a 
muscle, it soon contracts, and this contraction only dis- 
appears on working up the antagonistic muscles. Again, 
pressure applied to the trunk of a nerve produces immediate 
contraction of all the muscles supplied by that nerve, and 
this contraction yields, like the preceding one, under the 
same influence. 

These symptoms are more or less marked according to 
the individual, and they are sufficient to affirm the diagnosis. 
However, this same tendency to contraction may exist In 
hysterical sleep, but then, if one were so enlightened as to 
the facts, one would diagnose the lethargic state by proving 
that a slight breath of air on the face quickly dissipates it. 
The cataleptic stage of the grand hypnotism is characterised 
by the complete immobility of the subject, and, at the same 
time, by the peculiarity that the limbs remain in any position 
in which they may be placed. The eyes are open, the eyelids 
do not blink, tears run down the cheeks, the gaze is fixed, 
and the face is immovable. Anesthesia is complete, as in 
the preceding state. If an arm be raised, or if the body be 
placed in any attitude, whatever the position thus assumed 
is maintained for a considerable time without effort. More- 
over, there exists a kind of suggestion by the muscular 
sense—that is to say, that the attitudes in which the limbs 
are placed give rise to corresponding expressions on the face. 
If, for example, the hands of the subject are placed in an 
attitude of prayer, the countenance becomes ecstatic. 

Hypnotic catalepsy is comparatively easy to diagnose 
from these signs. Simulation can be detected by proving 
the fact that in true catelepsy the limbs retain the position 
in which they are placed without any sign of effort on the 
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part of the patient, as acceleration of the respiratory move- 
ments. In hysterical sleep one sometimes observes the same 
peculiarity of the limbs to retain their position, but then 
tnese positions do not cause corresponding expressions of the 
countenance as in hypnotic catalepsy. In cases of catatonia 
sufficient indications are given by the facts, and the mental 
condition of the subject. 

The *‘ petit hypnotisme”’ has various degrees—drowsiness, 


ae 


ght sleep, deep sleep, very deep sleep, somnambulism 
(Bernheim). In the first degree it is only a question of 
heaviness and numbness; in light sleep, the persons sleep 
but hear any conversation that is taking place; in deep 
sleep they lose all remembrance of what has happened 
during sleep, but they are still in relation with those who 
are present as well as with the operator. In very deep 
sleep the isolation of the person is complete, and he is 1n 
relation with the operator only. 

In addition to these signs there are also present anws- 
thesia and more especially a marked docility to the sugges- 
tions of the operator. This last characteristic would be 

ifficient to establish the diagnosis of hypnotism; but in all 
uses of the petit hypnotism, in the absence of objective 
symptoms, one must rely on the good faith of the patient. 

Somnambulism comprises a certain number of conditions, 
all characterised by an automatic activity of the nerve 
centres, which causes those who are the subjects of it to 
perform unconsciously a variety of different actions. 

We shall adopt for the description the following classifi- 


cation (Charcot’s) of somnambulisms: 


I Na S 
\ Aut 
E lg s 
| \I A / 
' I sola 
" | ary ly - 
H \ al « j 
4 a Hy tic S 


Natural or physiological somnambulism has long been 
recognised. The somnambulist of this variety, according to 


the etymology of the word, is ‘“‘one who walks during sleep.”’ 
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It has been defined thus: ‘‘Somnambulism is when the 
functions performed during the period of wakefulness are 
repeated during sleep, which, in other respects, is natural” 

It is seen in children and usually occurs in the middle of 
the night. The person goes to bed as usual and after some 
hours’ sleep, suddenly, or after a slight momentary restless- 
ness, gets up; then during a longer or shorter period he 
performs very various actions, woes back again to bed, and on 
awaking has no recollection of what has taken place during 
the night. 

The somnambulist has his eyes wide open, but keeps 
them fixed, the pupils are contracted and he guides himself 
without hesitation, apparently only seeing the objects or 
persons which are playing a part in the episode he is enact- 
ing. Some somnambulists appear to hear; this fact, how- 
ever, is less well-established; when spoken to in a loud voice 
they generally take no heed, and continue the actions they 
have beeun. 

The muscular sense is remarkably developed in them, 
and it is to the hypersthetic condition of this sense that the 
facility with which they often extricate themselves from 
perilous positions, as jumping, balancing themselves on the 
roof, &c., is to be attributed. Moreover, the tend ney to 
spasmodic muscular contractions, which mark the hysterical 
somnambulist, does not occur in these cases. 

On awaking—and this is a very important point—th« 
somnambulist has completely forgotten all that he has done 
during the attack. He performs very different actions, but 
speaking in a general way, he always appears to be acting a 
dream, which comprises one or more of a series of quite 
distinct episodes. 

From these signs it is comparatively easy to distinguish 
natural somnambulism, if one takes into account the entire 
normal condition of the patient in the interval between, and 
the nocturnal character of, the attacks. These characters 
differ from those of epileptic somnambulism. Every form 
of epilepsy comprises a species of automatism, usually rudi- 
mentary, which may, under certain conditions, acquire 
considerable development. 
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The simple and most common forms are those which 
partake of the nature of the petit mal, the petit automa- 
tisme. Sometimes the trouble in these cases lasts only a few 
moments, and then the patient continues, for instance, the 
work with which he was occupied at the onset of the attack. 
At other times the fit is of longer duration and more complex. 
In a case given by Trousseau, a magistrate sitting ata 
learned society suddenly goes out of the hall without his hat, 
walks a hundred yards outside, then returning takes part in 
the discussion without having any recollection of what he 
had done. 

Cases of this description are comparatively easy to 
diagnose, for the psychical and impulsive characters of these 
attacks are seldom the only ones which mark the subject of 
them. Most frequently he has true vertigo, or even convul- 
sive epileptic seizures, and, in a certain number of these 
cases, these signs immediate ly precede the psychical 
disturbance. 

The difficulty is much increased when other forms are in 
question, epileptic ambulatory automatism (Charcot). The 
attack may last from two hours to six days, during which 
the patient performs a series of capricious movements with 
. desire to walk about ; he is quite unconscious, and has the 
ippearance of an ordinary man, but retains no recollection 
of his movements. The diagnosis would be easy should the 
patient have any history of antecedent convulsive crises, and 
above all if the onset of the period of unconsciousness is 
marked by an aura, 

But it may not be so very easy. The diagnosis is 
then based rather on the negative symptoms—absence of 
hysterical signs and crises—and on the analogies presented 
by these unconscious impulses, and those which follow the 
fit of sleep; and lastly, it is by noting most carefully the 
positive results of treatment with bromide, that we should 
be justified in designating these cases as epileptic somnam- 
bulism. Hysterical somnambulism is marked by attacks 
which are usually preceded or followed by the motor 
phenomena of a hysterical fit, but more rarely these are 


manifested some time previously. 
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Hysterical somnambulisms may be considered as trans- 
formations of the phase of the writhing attitudes of the 
hystero-epileptic attack. This phase is characterised by 
delirium, in which the patient, by his words and gestures, 
appears to have hallucinations of various descriptions- 
cheerful, sad, mournful, terrifying, &c. The animated 
performances in which these persons are then taking part 
usually commence in the same order and proceed in a kind 
of series. 

In the first group of acts there is an hy sterical attack in 
which the convulsive period is shortened and the emotional 
phase is lengthened and simulates somnambulism. When 
the attack is coming on it begins with some epileptiform 
movements of short duration; then the phase of delirium 
supervenes, bringing with it, as usual, a succession of 
scenes always the same. It is then that the patient is 
true somnambulist ; his eyes are open, at least most usually, 
but he only sees the dream which he is following out 
he walks, gesticulates, talks, cries or sings. Sometimes 
a word or certain noises may occur during the delirium, but 
they only serve to modify the order of succession of th 
phases; no new one is added, that is to say, no sugges- 
tion has any creative influence. Finally, it is often possible 
to bring on an attack by hypnotism, or, on the other hand, 
it can be arrested by pressure upon the hystero-inhibi 
ZONES. 

In another variety of seizure there is no abnormally pro- 
longed phase of the attack, but a completely isolated phase. 
The patient enters upon the scene which he is about to 
enact by some twisting movements of the hands, which 
represent the shortened convulsive pe riod of the attack; 
he then proceeds to the performance of certain actions 
in accordance with the hallucinations from which he is 
suffering. 

In this case external intervention has now more effect 
not only in modifying the scenes of the delirium, without, 
however, adding anything new to it, but it elicits answers 
from the patient to questions put to him. Otherwise the 
patient is not amenable to suggestion, and shows none of the 
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contracture of somnambulism; but his attitude is more 
quiet, his activity diminished, his passivity increased. 

And finally, in the last class are the cases usually eon- 
sidered as examples of ‘‘ double identity.”” These are cases 
of people living, so to speak, a two-fold existence ; that is 
to say, passing alternately from one state to another, so that 
everything that happens in state No. 1 is only known in a 
similar state, and the same thing occurs in state No. 2. 


The subject in reality exists as two personalities, each 


7 
e+ 
— 


1e Other and differing in psychical and some- 
times even in physical characteristics. In fact, there may 
exist in one of these states hysterical symptoms (hemian- 


esthesia, contracture, &c.), which may disappear in the 


[It is evident that all cases of this kind have characters so 


prominent, that there is no need to dwell more upon the 


Hypnotic somnambulism is the third stage of the grand 


hypnotism (Charcot), or the fifth degree of the petit hypno- 


} 


This state is marked by less spontaneous activity on the 
part of the subject, and his passive obedience to every sug- 
estion which it may please the experimenter to make to 

There is also present a marked exaltation of the 


muscular power, and, above all, of the special senses. 


The general sensibility is usually diminished, or entirely 
absent. ‘The eyes are wide open, and the subject appears to 
be awake, but in the grand hypnotism there is a physical 


m which allows us to ascertain the reality of this state 
This sign consists in a muscular hyper-excitability, which 
may be produced by a superficial excitation of the skin. A 
breath, or the slightest tickling, causes contracture, which 
disappears by manipulation exercised on the antagonising 
muscles. On awaking, the somnambulist has forgotten all 
that has passed, but he may retain the recollection during 
another period of somnambulism. Lastly, there remain a 
large number of conditions called traumatic amnesia, which 
have certain points of resemblance with the automatic 


just described, but their nosographical 
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history is not yet sufficiently made out to warrant their 
description here. Nevertheless, their eventuality is foreseen, 
and ideas as to their causation would then establish the 


diagnosis. 
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Jean Jacques Rousseau Krankheitsgeschichte. By FP. Tt. 
Monius. Gr.in 8, pp192. Leipsig: Vogel, 1889. 
La folie de J.J. Rousseau. Par le Dr. CHATELAIN, ancien 


médecin en chef de la maison de santé de Pr 


Neuchatel: Attinger fréres, 1890. 


lareler, 


THE mental state of J. J. Rousseau has from the very outset 
be 1s ibject of discussion among lite rary nen, In the course 
( last cc tury, Wl ilst the great Genevese philos ypher was still 

ve, it became the fashion among his detractors to call him a 
l tic. After Voltaire and the Encyclopiedists, such terms of 
opprobrium were still bandied about by the opponents of his 
philosophy ; but the expressions, being inspired merely by hatred 

t pre idlice, were devoid of any scientilic we ight, and denoted 


ral short-comings among those who used them rather than 


proved mental deficiency on the part of the subject of their 
vituperation. The supporters of Rousseau were fully conscious 
of this fact, and passionately defended their hero against all such 

putations 

It is, however, impossible for us now to dispute the fact that 
tousseau, during the latter years of his life, became the victim 
of a true progressive affection of his intellect. The evidence 
adduced by Drs. Mébius and Chatelain is absolutely conclusive. 


The scientific investigation and impartial criticism of these 
} } } 


two distinguished physicians throw a clear light upon the actual 
ure of Rousseau’s mental aberration. His insanity did not 


bear upon his genius and brilliant perceptions. His Con- 
Dialoques, and Promenades d’un Solitaire, which were 


written during the culminating period of the malady, are literary 
masterpieces inte nded to defend his memory irom the attacks of 


persecutors by whom he felt himself surrounded. We fully agree 

with Mébius when he describes Rousseau as a paranoiac, with 

symptoms of Kraepelin’s ‘‘ combining persecutional delirium.” 
Chatelain, who also places Rousseau among the “ persecuted ”’ 


insane, had already mentioned his case in a previous volume 
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(La Folie, Neuchatel, 1889) under the heading of systematised 
delirium. This author has had access to documents unknown to 
Mobius, such as a memoir by Prof. E. Ritter, of Geneva, and the 
researches of the archivist, Dufour-Vernes ; these materials, how- 
ever, do not throw much light upon the question of an hereditary 
taint among Rousseau’s ancestors. On the other hand they supply 
interesting details concerning the life of these people, and reveal 
peculiarities of character and behaviour which have exercised an 
obnoxious influence upon their illustrious descendant. 

I have also investigated this subject in the Archives of Geneva, 
and can testify that up to the fifth generation of Rousseau’s 
ancestors no case of lunacy, suicide, or nervous affection 
meutioned in the registry of deaths ; hence we cannot agree with 
those who, like Mdbius, admit as uncontrovertible the existen 
of hereditary tendencies (‘‘ on the paternal side’’) in the case of 
Rousseau ; all evidences, on the contrary, lead us to consider th 
mental perturbation of his latter years as the result of untoward 
circumstances, such as a lonely forsaken childhood and a restless 
distracted existence. 

The instability of temper in the case of Isaac Rousseau, t! 
father, and the flight of the elder brother do not amount to proof 
of a neuropathic taint; and the story related by Corancey and 
Musset-Pathay, of a cousin born in Persia and suddenly losing 
reason in the forest of Fontainebleau, is too apocryphal to carry 
any weight. Moreover if it were true, nothing shows, as Mobius 
himself admits, that the ‘‘ Persian cousin’”’ did not succumb to a 





mere attack of alcoholism. 

Did Rousseau present any symptoms of degenerescence 
There is no evidence entitling us to answer this questior 
affirmatively. Mdébius discusses from this point of view Rousseau’s 
congenital malformation of the bladder, which troubled him so 
much throughout the period of his manhood. But this was th 
} 


il 


only physical defect he presented, and we cannot agree wit 
Chatelain’s view of the case. It is well known that the Frér 
Come had diagnosed a hypertrophy of the prostate, which was not 
found at the autopsy. Mdbius is probably right when he thinks 
that Rousseau’s was a case of the vesical anomaly described by 
Mercier, who, like Lallemand, regarded it as the cause of all the 
patient’s hypochondriac symptoms. However exaggerated this 
extreme view may be, it may be safely assumed that Rousseau’s 
lifelong moral depression was connected with his local trouble. 
The philosopher’s mental life may be divided into several 
periods, each presenting a special group of symptoms. Three 
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such distinct periods may be distinguished. During his youth he 
suffered from neurasthenia, of which he himself gives a life-like 
description in Books V. and VI. of his Confessions ; later on he 
becomes the vesical hypochondriac just alluded to; finally, during 
the last twelve years of his life, he showed symptoms of perse- 
cutional delirium. 

Both Mébius and Chatelain declare that this delirium began 
when Rousseau, aged fifty-four, was in England. Moébius points, as 
containing the first indications, to a letter written from Wootton 
(Derbyshire) on July 10th, 1766, in order to substantiate his 
accusations against Hume. This letter indeed contains character- 
istic passages, and from this moment the delirium more and more 
clearly shows periods of exacerbation, followed by remissions 
every time the patient moves into another locality. Was Rousseau 
the victim of hallucinations ? Though Chatelain seems disposed 
to admit it, no such evidence has been adduced as to prove that 
this has heen the case. Mébius seems to hold the correcter view 
that though the sufferer may have been misled into drawing 
erroneous inferences, he never became the victim of sensory 
delusions, nor hallucinations. 

Both authors make a thorough study of the progress and 
development of Rousseau’s mental disorder, though from two 
different points of view. .Mébius shows us the patient during the 
several stages of exacerbation and remission, which coincide with 
his stays at Trye, Bourgoin, Monguin and Paris. Chatelain 
endeavours to depict the general characteristics of the delirium, 
which he studies in a general manner, in its causes as well as in 
the actions and writings of the patient. Mdbius brings forward 
the four letters to M. de Malesherbes, which well display 
Rousseau’s temper and explain his motives and behaviour; then 
consecrates a whole chapter to the ‘‘ Dialogues,” in which are 
found the documents shedding most light upon his delirium. 
This is what Chatelain says of these Dialogues : 

‘‘Here Jean-Jacques places himself in the foreground ; and this 
work marks the climax of his symptoms, which it embodies not 
only in matter, but in form . . . Everywhere one becomes 
conscious of the obsession and the painful effort of the lunatic 
seeking, with sweat on his brow, the exact expression embodying 
his anguish, fearing to write inaccurately or insufficiently, losing 
himself in details, ever pacing round the same circle of ideas like 
a wild beast in its cage.” 

Mébius remarks that persecutional delirium usually bursts 
forth in youth : hence Rousseau’s predisposition to it cannot have 
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been pronounced since he was attacked at so late an age as fifty- 
four ; and this is another argument against the hereditary neuro- 
pathic taint of which we have already spoken. Modbius says: 
‘** Rousseau’s goodness of heart and power of intellect appears in 
the midst of his disease. His moral character and his tender 
nature saved him throughout from any extravagant action, or ex- 
cess of word or deed against his imaginary persecutors.” 

After a period of severe struggles a slowly progressive mental 
decay became evident, lasting till death—not destructive enough, 
however, to prevent Rousseau from active work, as is evidenced 
by his last writings, the Réveries d'un Promeneur solitaire, full of 
resigned tranquillity. 

The false report of Rousseau’s suicide, so widely spread about, 
is, we are glad to find, rejected by both our authors. It is easy 
indeed to convince oneself, by an impartial sifting of all the trust- 
worthy evidence we have concerning the circumstances of his 
death, that Rousseau did not destroy himself, as some writers 
suggested notwithstanding the energetic assertions to the con- 


trary from those who alone were in a position to know the facts. 


'o those interested in the captivating problem of ‘“ genius 
and madness’’ we cannot too warmly recommend the volumes 


just summarily reviewed. 


A. LapamMg, M.D. 


Railway Injuries in their Medico-legal and Clinical Aspects. 
HERBERT W. PAGE, M.A., M.C.Cantab., F.R.C.S. 


Mr. Pace hus undoubtedly added a valuable contribution to 
the literature of achapter of medicine and surgery on which a strong 
light is needed. His long experience as surgeon to one of the 
large railway companies gives any opinion he may express on the 
subject great weight. The reader will feel that no undue amount of 


sympathy is given to the real sufferer, while the impostor will be 


relentlessly exposed. This somewhat judicial attitude is, we 
suppose, quite unavoidable, and in our opinion rather adds to the 
value of Mr. Page’s work. On the other hand, however, we 
cannot help thinking that in his comments on many of the 


admittedly genuine cases, we detect something of the spirit of 


counsel for the company. ove 

The first chapter calls for little comment, being devoted to the 
injuries of the back, ‘These injuries are believed to be of the 
nature of sprains to ligaments and muscles, the predominant 
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symptom being pain generally out of proportion to the degree of 
ascertainable injury. 

The next two chapters treat of general ‘‘ nervous shock,” or 
the condition known as neurasthenia. The picture of this class 
of patient is well drawn, and illustrated by not too many well- 
selected cases. An attempt is made to explain the curious and 
often anomalous symptoms of the neurasthenia, by supposing him 
to be morbidly alive to the ‘* perception of the sensations of organic 
life’ (p. 52). Under normal circumstances, such sensations if felt 
are disregarded, but if some sudden shock be experienced “ the 
llectual control is lessened, while the organic sensations 
declare their being and force themselves into the conscious life of 
the individual.”’ 

We agree with Mr. Page that the effects of a collision are often 
less physical than psychical. We can therefore perfectly under- 
stand how profoundly litigation must affect the progress of the 
case, so much so as to give rise to a class of symptoms which he 
calls ‘ litigation symptoms.” We fully sympathise with Mr. 
Page in the difficulty he experiences in distinguishing real 
disability from, let us say, unintentional exaggeration. In 
ordinary hospital practice, in cases in which the question of legal 
damages does not enter at all, we find this same tendency to 
exaggerate, and so frequently in bond-fide cases, that it may be 
said to be part of the affection. It is obvious from this how great 
an opportunity for imposture is offered to unscrupulous persons, 
and how extremely delicate is the position of the medical man 

such Cases. 

In the fourth and fifth chapters we have a discussion of the 
functional disorders following injury. At the outset we are con- 


fronted with the difficulties in nomenclature. Mr. Page uses 
the term ‘‘ Fight neurosis,” as involving less than the more usual 
‘‘traumatic hysteria.”” A very obvious objection to the name 
hysteria, is its association in the public mind with 
‘‘shamming,’’ by which serious injustice may often be done to a 
patient. The term “ functional,’ is perhaps least objectionable, 
as a provisional term, to include disorders which have not at 
present been found to have any visible pathological basis. We 
agree with Mr. Page (p. 62) that there is a tendency to assume 
the absence of such a basis, because it has not been found. 

The most striking functional manifestations with which Mr. 
Page appears to be familiar as sequel of railway injuries, are 
acute hysteria, sobbing, laughter, &c., soon after the accident, 
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paralyses, such as hemi paresis, paraplegia, contractures, disorders 
of sensation, anesthesia, analgesia, and convulsive seizures. 
The question of hemi anasthesia is discussed at some length, but 
we note the absence of any reference to contraction of the field of 
vision and achromatopsia which so often occur with it. In the 
diagnosis of affections in which we have to depend so much on 
the statement of the patient, a sign such as this is of peculiar 
value, and if found to co-exist with anzwesthesia must be regarded 
as confirmatory of the genuineness of the latter. 

The greater part of chapter four is given up to the discussion 
of the causation of functional affections. That they are of cerebral 
origin we are inclined to agree with Mr. Page, but we cannot at 
the present stage of thought on the subject go any farther with 
him. He institutes a parallel between the mental state of the 
patient after shock, and the subject of hypnotism. Having 
admitted the existence of such a condition, the next step is easy, 
namely, that the functional manifestations are due to ‘ sugges- 
tion.”” Such “ suggestion’’ is supplied by the nature of the 
injury, or by the fears and expectations of the patient himself, 
and to it he gives the name “ auto-suggestion.” He even hints 
at the possibility of the medical examination acting as a “‘ sugges- 
tion,’’ for instance, of the extent of anesthesia (p. 67). We fail 
to see how this could apply to so complicated an examination as 
the drawing of a perimeter chart. The theory might account 
for some of the grosser forms of hysteria, but in our opinion, not 
for the final functional manifestations. For instance, we submit 
that the fact of the convulsive seizures being sometimes initially 
under the control of the will (p. 75), and we believe such cases to 


be comparatively uncommon, is of little importance in this 


connection, because there is no doubt that the same may be said 
of true epilepsy. The so-called hystero-epileptic fit is in the 
majority of cases as far out of the control of the patient as is the 
ordinary true epileptic fit. If the fit were a product of ‘ sugges- 
tion’’ why should it differ so essentially as it does from the 
epileptic discharge, and why should it offer characteristics so 
strikingly sui generis, that the trained observer can recognise it 
almost at once. We contend that the typical functional fit is as 
much a distinct disease or sign of disease as an epileptic fit. 
What the underlying morbid condition is, we must confess at 
present profound ignorance. 

Chapter six contains useful hints on treatment. 
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Chapter seven is on malingering, without which, unfortunately, 
a work on railway injuries could scarcely be said to be complete. 
The last chapter is medico-legal. The book is very clearly 
written and in a scholarly style; the division of the chapters into 
paragraphs with marginal headings is of the greatest use to the 


reader. 


TOPOGRAPHIE CRANIO-CEREBRALE. Applications Chirurgi- 
cales. By Le Fort. Paris: 1891, pp. 160. 

WE are sorry that this work, which has evidently been de- 
signed with much care, and which includes all the important 
literature of the subject, has not been made more complete by 
the addition of various observations and material, more especially 
those accumulated by Cunningham, for we think then that very 
rave inaccuracies such as are freely exhibited in some of the 


drawings (notably Pl. II.) would have been avoided; but while we 
feel obliged to make this unfavourable criticism to commence 
with, we must congratulate the author on the very thorough way 
in which he has stated the localisation of the chief sulci and 
convolutions as determined by all the other authors who have 
written on the subject. In this way the work is an extremely 
valuable summary. In collaboration with M. Debierre he has 
introduced what he calls an ‘‘ auto-gravure’’ method of determin- 
ing the situation of the sulci. This is a modification of that 
published by Messrs. Anderson and Makins; but it has the mis- 
fortune of‘ necessitating the exposure of a certain area of the dura 
mater, which is then opened and lines drawn on it within, opposite 
the sulci. After the lines are thus traced on the skull they are 
checked off by driving pegs through the bone. This method un- 
questionably gives a rapid and ready means of localising the con- 
volutions, and has considerably added to our knowledge of the 
subject, but it obviously is not free from error by deformation. 
In addition, M. Le Fort gives a valuable series of observations of 
the variations in the topographical relations according as they are 
produced by age, and he discusses those less known which are 
produced by race. Finally, he summarises in tabular form the 
proportionate distances according to the proportionate diameters 
of the skull, and further supplies a literature of the subject which 
vill be of much interest to those who are desirous of obtaining 
information on this question. 
Victor Horstey. 
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RULES. 


—_ 0 —— 
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1.—Lhe Society shall be called the NevroLogicaL Society or Lonpon. 


2.—The objects of the Society shall be to promote the advance of 
Neurology, and to facilitate intercourse amongst those who cultivate it, 


whether from a Psychological, Physiological, Anatomical, or Pathological 





point of view. 


3.——The Society shall consist of Ordinary, Corresponding, and Honorary 


Members 
f—Any one engaged in researches bearing on Neurology, or mani- 
ting interest in such researches, shall be eligible for the Ordinary 
l ership 
—Men of dist n in Science, who have contributed to the ad- 
V nent of Neurology, shall be eligible for the Llonorary, or for the 


6.—The number of I ynorary Members shall be limited to six, and 


tliat of Corresponding Members to twelve. 
7.—Honorary and Corresponding Members shall have the right of 
attending the Meetings of the Society, and of taking part in them. 
) Honorary and Corr spon ling Members shall be elected by the 
' Society on the recommendation of the Council. 
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.—Candidates for Ordinary Membership shall be recommended by 
least three members of the Society, who shall append their names to a 
printed form supplied by the Secretaries to any persons seeking m »m bership. 


PI 


10.—The Council shall nominate Candidates for election into the 


Society as Ordinary Members, from among persons so recommended. 
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24,—There shall be six ordinary meetings, annually, of which the first 


held in each year shall be the Annual General Meeting. 


25.-—_Notices of each meeting, and of the subjects to be considered, 


shall be sent by the Secretaries to each Member of the Society at least one 


week before the meeting. 


6.—Special Meetings shall be held at the option of the Council, or at 


request, in writing, of twenty Members. 


7.—The President shall have the power of inviting any person to 


| and to take part in the scientific work of a meeting. 


28,—If at any time the Council shall be of opinion that the interests of 


t Society require the expulsion of a Member they shall submit the ques- 
to a Special General Meeting, at which, if more than one-half of the 
bers of the Society vote, by ballot as usual, for the expulsion of the 

r his subscription for the current year shall be returned to him and 
ill ther Ipon ceas to be a Member of th Society. 
29.—The Council ull draw up, and submit for the approval of the 

. ty supplementary ru regulating the dates and places and character 

veetings ; shall propose special subjects for investigation by the 

Society, and sh uninate sub-committees for the methodical carrying 
f such investigations. ‘They shall decide, from time to time, on the 

f pub a) i rr li re to im 

No alteration shall be made in the present rules, excepting at the 
| Meeting, or at a Special Meeting, convened for the purpose, and 
it be proposed by the Council, or in writing by at least twenty 

Members, the usual notice being given of the proposed change to every 


Member before the meeting at which it is to be brought forward. 
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W.C, 


Murray, H. Monraaue, M.D., M.R.C.P., 27, Savile Row, W. 
Myers, A. 'T., M.D., M.R.C.P., 9, Lower Berkeley Street, W. 
NETTLESHIP, Epwarb, F.R.C.S., 5, Wimpole Street, W. 

Davip, M.D., M.R.C.P.Ed,, Broadmoor, Wokingham, 


MEYER, J. H, H., M.D., Amsterdam. 
NORMAN, C LLY, M.K.Q.C.P., F.R.C.S.L, Richmond Asylum, 


Oa GC , M.B., M.R.C.P., 22, Welbeck Street, W. 
OatLvie, Lestiz, M.B., M.R.C.P., 46, Welbeck Street, W. 
Ouiver, J., M.D., M.R.C P., 18, Gordon Square, W.C. 


OLI luomas, M.D., F.R.C.P., 12, Eldon Square, Newcastle-on- 
OranGce, Wa., C.B., M.D., F.R.C.P., 12, Lexham Gardens, Kensing- 


Orp, W. M., M.D., F.R.C.P., 37, Upper Brook Street, W. 
J. A., M.D., F.R.C.P., 25, Upper Wimpole Street, W. 
M.A., F.R.C.S., 146, Harley Street, W. (C., 


¢ ww Mp. MERC... 19. (Jueen Street, Mayfair, W. 


PHILLIPS, SI .. Bee. M.R.C.P «| We U ppe r Berke ley Street, 
Portman Square, W. 


I son, 2. IL., M.D., Pirna, Dresden, Germany. 

Pirr, G. N., M.D., F.R.C.P., 10, St. Thomas’s Street, S.E. 

P , G. Vivian, M.D., F.R.C.P., 30, Wimpole Street, W. 

PRIN : oe M.B., M.R.C.P., 35, Bruton Street, Berke ley 


P s, W. La v, M.D., 20, Stratford Place, W. 
RAMSKILL, J. S., M.D., M.R.C.P., 5, St. Helen’s Place, E.C. 
li 7 , M.D., 2, Harley Street, W. 

Remp, E. W., B.A., M.B., University College, Dundee. 


R.C.S., Mile End Infirmary, Bancroft 
Romanes, G. J., F.R.S., 18, Cornwall Terrace, Regent’s Park 
Ross, James, M.D., F.R.C.P., 14, St. John Street, Manchester (C., 
Russeiy, J. S. R., M.B., C.M., National Hospital, Queen Square, 


IN, M.D., F.R.S., Banbury Road, Oxford. 





































Elected. 
O.M. 


1888 


O.M. 


1887 
O.M. 


1889 
1888 


1889 
O.M. 


1891 

O.M. 
1888 
O.M. 


1889 


O.M. 


1889 
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Savace, G. H., M.D., F.R.C.P., 3, Henrietta Street, Cavendish 
Square (C., 1886-90). 

Savitt, T. D., M.D., M.R.C.P., Paddington Infirmary, Harro: 
Road, W. 

Scuarer, E. A., F.R.S., University College, Gower Street (( 
1886-90). 

Semon, Feirx, M.D., F.R.C.P., 39, Wimpole Street, W. 

Suarkey, S. J., M.D., F.R.C.P., 2, Portland Place, W. (C. 

Suerrineton, C. S., M.B., St. Thomas’s Hospital, S.E. (C., 1891). 

Sir, R. Percy, M.D., F.R.C.P., Bethlem Royal Hospital, Lambet! 

Stewart, T. Gratncer, M.D., F.R.C.P.Ed., 19, Charlotte Squar 
Edinburgh. 

Strrytinc, Wan., M_D., D.Se., Owens College, Manchester. 

Suck.ina, C. W., M.D., M.R.C.P., 108, Newhall Street, Birmingha 

SuLty, James, M.A., 1, Portland Villas, Hampstead (V.P., 1890-9 
C., 1886-9). 

SUTHERLAND, Henry, M.D., M.R.C.P., 6, Richmond ‘Terra 
Whitehall. 

Syers, Henry W., M.D., M.R.C.P., 3, Devonshire Street, Portl 
Place, W. 

Tuorsury, Wm., F.R.C.S., Rusholme, Manchester. 

Tooru, H. H., M.D., F.R.C.P., 34, Harley Street, W. (Sec., 1891) 


Tuxke, D. Hack, M.D., F.R.C.P., 63, Welbeck Street, W. (Tr., 188 


91; C., 1887-8) 


Tuxke, J. Batty, M.D., F.R.C.P.Ed., 20, Charlotte Square, Edi: 
burgh. 

Tuxe, THomas Seymour, M.B., Manor House, Chiswick. 

I'weepy, Joun, F.R.C.S., 100, Harley Street, W. 

Voorruuts, J. A., M.D., Medan, Deli, East Coast of Sumatra 

WALLER, AuGustus, M.D., 16, Grove End Road, N.W. 

Warp, J., D.Sc., Trinity College, Cambridge. 

Warner, Francis, M.D., F.R.C.P., 5, Prince of Wales Terra 
Kensington Palace, W. 

WAaTTEVILLE, A. DE, M.A., M.D., B.Se., 30, Welbeck Street, W 
(C., 1890-91 ; Sec., 1886-9, Editor of Drain). 

Wuite, W. Hate, M.D., F.R.C.P., 65, Harley Street, W. 

WIGLEswortH, JosePH, M.D., F.R.C.P., County Asylum, Rainh 
Lancashire. 

Winks, Samvet, M.D., F.R.S., 72, Grosvenor Street, W. (Pre 
1887 ; V.P., 1886; C., 1888-91). 

Woon, T. Ourrerson, M.D., M.R.C.P., 40, Margaret Street, Caven- 

dish Square. 




































